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3-MJ77n [4. 5-c] [1] ^>77-fe'f>. 
4 (5H_) , 10-5***7-7- (N, N-t'X (2- f'J * 

-1H-1, 2. 3-HJ77o [4, 5-c] [1] 
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1 9 

7- (N-y?-;l/-N- (2-t°'J 9 WW) )Vt?)ljt* : s) 
-4 (5H) . lO-SJar+V-lH-l. 2, 3-M)7Vn [4, 5-c] 
[1] ^>y7ift 0 > x 

7-757-4 (5H) , 1 0-^**V-lH-l. 2. 3-h'J7VD 
[4. 5-c] [1] K>y7t'f^ 

7- 7-fe^7$y-4 (5H) , 10-^+V-lH-l, 2, 3 - h U 
7Vo [4, 5-c] [1] K>>/7-trh°> N 

4 (5H) . 1 0-5>5MrV-7- (4- (4-7x.=.;l/7h*-» K>'/-f 
*7 5y) -1H-1, 2, 3-HJ77*n [4, 5-c] [1] OV7-fe*h' 

8- >fvyn^>-7-y^->-4 (5H) , 1 0-S?**V- 1 H- 1. 
2, 3-M;7'/o [4, 5-c] [1] ^>V74fh°^ 

7- ^V^n^+->-8-y h**>-4 (5H) , 1 0-S?**V- 1 H- 1. 
2, 3-hU7Vn [4, 5-c] [1] K>V7-tfh*> N 

7, 8-5Mv:/n#*S/-4 (5H) , 10-^+V-lH-l, 2, 3 
-HJ77*d [4, 5-c] [1] ^>/7-tflf> % 

7, 8 - 7 *U 4 (5H) , 10-S>**V-1H-1. 2. 3 
-MJ7V*n [4. 5-c] [1] 0*/7Ws* 

8- (4-/h + ->7xt->m-» -7->f\>U-4 (5H) . 10-v 
**V-1H-1, 2, 3-hU7V*D [4, 5-c] [1] O^/7-tff^ 

8-t Kd + ->-7-7^;U-4 (5H) . 1 0 --7**7-1 H- 1. 2. 
3-MJ7y*n [4, 5-c] [1] K>y7-t*k°> N 

6. Z-Vtf-fr-A (5H) , 1 0—7**7- 1H-1, 2, 3-HJ7 
'/o [4, 5-c] [1] K>'/7-b*f^ 
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6. 7, h*«>-4 (5H) . 1 0 -5***7-1 H-l, 2, 3 

♦ 

-hU77*n[4, 5-c] [1] K>'/7^f> 

4 (5H), 10-5***7-7- (2- ( 3 - 1° 'J 5>;i0 xf-iW -1H 
-1, 2. 3-MJ77o [4, 5-c] [1] ^<>'/7-fe?f> N 

7- (2- (6-y^;U-2-h 0 'J^) - (E) -if-i) -4 (5H) , 
1 0-5***7- 1H-1. 2. 3-hU77*o [4, 5-c] [1] ^777 
-fe?fc:7 N 

4 (5 H) , 10-5***7-7- (2- (2-*7lW - (E) -xf- 
;W) -1H-1, 2, 3-h»J77u [4, 5-c] [1] ^>y*7-Jffc* 7^ 

7- HJ7;l/*oy*;i,-4 (5H) . 1 0-5***7- 1H-1, 2, 3- 
hUT'/a [4, 5-c] [1] <SV7M\Zy 

-H&5£ (I IK (111 K (IV) ®it&® 

*f^i:<t5-iKS (ID n (III K (IV) oft&fel^ SCO© 
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2 1 

£*lt>5$#fcfc^T. R> R 1 > RK fccktfR 3 « N ftjfcttt (I) ©{b 
^ (I) ©ft^OlBHJK^TWfcCftbRs R 1 N R 2 > fcJ;tfR 3 (Co 

^t©^ L^fiii, 5: (id x an ) N fc^c; (iv) izs^Tbmu^ 

£ (II) N (HI ) . fc<ktf (IV) R 15 li. TK^Ii^ Cj_g T)V*)\, 

* h+v^fvPg, ;< h + i/xh^i/y^;US % 9)\>^ 2, 2, 

( I ) ®4t&®<D&l£ 

*W%\z&zit£M\u S^^SWO 9 5/1 8 13 Q*%\zm*tiZ%m 
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R1 



R2 



R3 




N0 2 



M*C=C— CO2RIS 



CHO 



(V) 




R— N 3 



C=sC— C0 2 R1S 



(VI) 



C0 2 R15 




C02R« 




(") 



(HI) 



C0 2 R15 





(IV) 



(I) 
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(v) zmm£ir&&+zzttfn%Zo tt.it^m m ^ 

ffc£$l (VI) *»* 0 RJ6tt % ff*L< (4-7 8-0° C©^g-C x 

a#o. l-mrra^o #^t\ oro <t> jvwt&fa am : 

R-N 3 &*RJ6fcH^Ltt^«*|iti ({RRtf, h;Ux> % s;y^/U*;UA7 5 

(ID <Dft64&*»5o KJKtt % ff* L< 143 0-1 1 0° COfiflTCv «3t5 
~2 4^Tff9o 

TVMt&® (VII ) ®PSS!l4. 0J;i(i\ J.R.E. Hoover and A. R. Day (J. 
Amer. Chem. Soc. 78, 5832 (195 6) K Hi R. Buckle and C. J. M. Rockell 
0. Chem, Soc. Perkin I, 1 982, 62? ) ^ B. Loobinonx, J. -L. Colin and S. 
Tabbache (J. Heterocyclic Chem., 21. 1669 (1984) K 1. F. Cot t re 1 1. D. 
Hands, P. G. Hoogbton, G. R. Humphrey and S. H. B. Wright (J. Heterocyclic 
Che., 28, 301 (1991)) t>0^|;^t^?:i^l5c ±K©ft 
(V) t&s&SitZ* b^-;i,ix7f ;W7;W U^Iig07;W 'J 

CZX-mtLZ—teg, (ll) oit^emu Y*)TV-)VUib\zMirZ>m£.W 

SbK. fcti^J1^0 2--hDK>X7;l/Tt (V ) {i N A. 

D. Batcho and W. Leimgrnber (^§#^3, 9 7 6, 6 3 9-f (1 9 7 6K 



I. 
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MBfRftfUZ, 7 3 2, 2 4 5-^(1 9 7 3)), R. D. Clark and D. B. 
Repke (Heterocycles, 22, 195 (1984)), It G. Vetelino and J. W. Coe 
Tetrah. Lett., 35, 21 9 (1994)) bOlf&Kft-iTm&fZZ. kt<T~ZZ 0 

— HSK (iv) ©jbjMM : 

HHsS'ClV) <D{t^i, ±BA (II) Q<k^*mUxJ&KttlTft&tB 

(in ) ^'#Tx *^fccn*«5cRJSicfttci-e»sc:i*<m*5o cct 

So mik* ri/^mft CSS) -e©-H<fcw^>lc<J;5K 

'J/f-foXJl***/ Y-WcHrf-lrVfr- Y yxW5">3lk -7 8-2 5° 
C) 4<ffiU>, 

ft&$J (III ) oaBrr?hU77-A«»R:BW-«Jltt«: OROffiMttftO 
®m&M}*&ffif Z Z t i><T' # 5 aft. #*t* 5 C i tt L lc-HK5£ ( I ) (Dit&® 
£ T'RJo^rii* 3 d i t> T- § 5 o 

ft£$3 (III ) ^ilTcS^fcftrc iT'-« (IV) ©7Sy{t£^ 

HH5S ( I ) ©rt&fel©&Eg : 
tX\ (I) <D<t£ffl}Z'&ZZt1)<-C£Zo 
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2 5 

-ssss; (iv) nit&yizm&KMZiK^im mz.\^ wi^> s 

j -;k x^y -^*fcttcn&©a^j) o^t% Tkfgft^ h y i* y 

-7 Ay h + *> h\ 'J -7^ *'j9Atert -7 h*-> Ktt£0»* 

fflv^r^ o~ioo° c©sifiaas y*y-A**-hy*Ay h*-> 

K*Ml*fc*&2 0-5 0° C) , T\ 1-4 8^ £#T-2~2 4B$IKk R 

UM%m^biXZMmfcfc*'ntl5Z.t&-Z%Z 0 D. R. Buckle and 

C.J. if. Rockell (J. Chea Sot. Perkin I, 1982, 627 ) , F. E. Nielsen and 
E.B. Pedersen (J. Heterocyclic Chea. 22. 1693 (1985)) t>A<$M\zEMl 

T^ZJsmimtT^ ^WMRi)«>'JJK -77x-;Wf;k h ij7x^;M 

f -'k 4-y h + v^O^k 3, 4. 5-h'jy h + ->Oi?;k O 

* ->y y u y f-;u-> y *©*£fctttf!*i* N ftflSKtcifottK. t /ciii* 

tf> itfty^i^ t?»^u (I ) EfB8 

iot^liU -&5$ (I) (flu R-H) (Dib&ysZWZ c 

n^T^yS. tK^S. *fcli*;i/!K-;uSi?*s«^ *£mi-£©fig|gic 

ieig©iiii8Hc x ^n^noKfiMRiKKft Lx -asss (i) vit&faizmmt 
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#T\ 7^+;WbSJts 7*>;KbKJS> xJM^ftRJk x— r/HbRfr. 

>y bSfS©j; 9 *m%t w&mm wmi& s^Mm, m*am 
w^jiif ttik Bask, sm&tbx y # 7A^7h/77^-, 

jb&^©Ji&/i||lg|$& 

mitt* <D*m~e* t hfccfccFt hMoien:^$^o 

mmk m&ts&tffi&tzzom&k wm&mu mmmu *®m&k 
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mmu ^mfsmk mmm, £%&k mmk m%k i$mmmk mm, 

;K > n », ^ "74? 'J > x U -fe V x^ y -;K ? x ^>fb^- h <J £ A, 
fflfflfotp 1-70 l< (i 5 ~ 5 0 S 0 S22Ui£©JI# 

Stfs M-gJ&Al B^*)&j0. l-2 000mg, L< (±5~4 0 Omgl 
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m m mi 

<E>o 

OTOllM^NMRf^tt. 4 0 OMHzNMRIcJ^^r-^Tfco 
T. TMS^Stpit^5M (ppm) £^Lfc 0 

7- (2- (N- (2-^^^'>7jl^;U) - (E) -xf 

-4 (5H), 1 0-SM-*V-lH-l, 2, 3-h'J7Vo [4, 5 
-c] [1] <>>/7W> 

(a) BB£&&8&?8WO 9 5/1 8 1 3 O©HJg0J4 2 (b) lc|B«©7- 

(2-*<MMr5/- (E) -if-A) -1- (4-^ h*->K>;;/l/) -4 

(5Ji) . 1 0-WV-1H-1, 2. 3-h'J7'/n [4, 5-c] [1] 
<> % /7^£\£> (2 0 6mg, 0. 5 0 9mmo 1) ©N, N-i^ ^ ;M^A 
7i K (2 0ml) ttfRCs ^ST h U 7^;!/7 5 > (0. 13ml, 0. 54 
6mmol) <!:> 2 an- 1 ^l/b'U 5*—* A p - hAoivx/U** 
-h (16 8mg, 0. 5 6 0mmol) t> 3, 4-S>b Kn-2H-b°<J K 

[1, 2-a] tf'J 5S^>-2-*> C99mg. 0. 6 6 8mmol)£. 2 
-7 5 7 (0. 1ml. 0. 7 7 3mmo 1) ££jnx.fc 0 M 
Til. 5H#HH*#LfctL MtChUyf-^7 5 > (0. 18ml, 0. 756 
mmol) £ N 2-^oa-l -y^;Ub°'J p - h;l/x>x;U**- 

h (2 4 lmg, 0. 8 0 4mmo 1) 3, 4-*b Ko-2H-b°>J K 

[1, 2-a] b ll J 5 i^>-2-^> (1 2 9mg, 0. 871mmol) i> 
2 -7 5 J * )\> (0. 13ml, 1. OOmmol) i^jDi, 

ii.5 *hihi$ l tzc mxamzftE. l fcsu *? a l ^etis^a^ u / 
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-7- (2- (N- (2-y F+->^M:-;b7x-;W iuw< 

*4)V> - (E) -if-;b) -4 (5H) , 1 0-v***7-lH-l, 2. 
3-MJ77n [4, 5-c] [13 KyVTM t°> (5 4mg, 19. 7%) 

1 H-ftMR (DMSO-d_ 6 ) : <5 3. 72 (3H, s) , 3. 89 
(3H. s), 6. 0 0 (2H. s) , 6. 9 1 (2H, d) , 7. 0 3 (1H, 
d) , 7. 2-7. 4 (1H, m) , 7. 30 (2H, d) . 7. 57 (1H, 
d) , 7. 64-7. 70 (2H, m) , 7. 78 (1H, s) , 7. 9 4- 
7. 97 (1H, m) , 8. 2 0-8. 30 (1H, m) , 8. 3 6-8. 39 
(1H. m) V 1 0. 9 7 (1 H, ~b f s) , 1 1. 3 8 (1H, b r s ) . 
S I MS : m/z 5 3 8 (M + +1) . 

(b) MIH (a) -C$&ftfcl- (4-^ h*5"OSM/) -7 - (2- 
(N- (2-^ h*->*7;M?.=.;l>:7i.=./lO ft/lt/*^ 40 - (E) -jn-r-;lO 
-4 (5H) , 1 0-5M-+V-1H-1, 2, 3-h'J7'/o [4, 5-c] 
[1] OVT-Vt'y (5 4mg. 0. lOmmo 1) ©N, N-'J/f-Jl^Jl 
A7; K (10ml) Jgfcfc N S»T?1 N*IWb^ h U * A7j<*§?g (0. 2 2m 
1 , 0 . 2 2 mm o 1 ) £Jn*./c 0 1 B$HS# Ltz'fc^ S.K 1 N*»{fc^- 

MJ*-Mc»ft(0. 1ml, 0. lmmo 1) *flo** 9BtlflfflB*L 

-^TftfrLfcflL ISIS-tt-C* 7- (2- (N- (2-*;^->7x^) 
U Ad ~ (E) -xf-;l/) -1- (4-^ h + v/O^U) -4 (5 
H) , 10-mv-lH-l, 2, 3-hU7'/D [4, 5-c] [1] K 

&lv?c©ft£4&fchU:7;M-nffiSft (4ml) £7-7-;U (lm 1) 



1 
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3 0 

4T<<*y}i?-2Q OK : 7-tr h>=l 0 : 1) *B^T««U fcfetfr*© 
£SB{b£4&: 7- (2- (N- (2-*W+->7x-^) */U><*-f;U) - 
(E) -if-;l/) -4 (5H) . 1 0-^**7- 1H-1, 2. 3-M7 
7a [4, 5-c] [1] K>V7H?tf>0^-h y^Att (14. 8mg, 
3 3. 1%) «|fco 

H-NMR (DMSO-d^.) : 6 6. 7 5 (1 H, d) , 6. 95- 

7. 00 (1H, m) , 7. 27-7. 32 (1H, m) , 7. 46-7. 53 
(1H, m) , 7. 50 (1H, d) , 7. 79 (1H, s), 7. 99- 

8. 0 2 (1H, m) . 8. 2 9-8. 3 2 (1H, m) . 8. 56-8. 59 
(1H, m) . 10. 6 5 (1H, b r s) . 

mmm2 

4 (5H), 10^-^^V-7- (2- (N— (2 -g'J ij 
;W<^;lQ x^;l/-lH-l, 2, 3-HJ7Vp [4, 5-c] [1] K> 

(a) B&&&§&fRW0 9 5/l 813 O©HJfefl|7fciE«01- U-* 

UrS/'OSW) -7- (2-^ x5=-;l/-4 (5H) , 10 

-WV-1H-1, 2, 3-hU7Vn [4. 5-c] [1] KyVTW 
>(2 2 3. 4mg, 0. 5 3 4mmol)©N, N-^^f-;^;l/A7; K 
(2 0ml) jg»|c x 1 mmiti- b U * (2ml, 2 mm o 1 ) £flD 
;U §£T'3 0#P$t#Lfc o Rl6»«*lNttK-ClMtlcLfc^ 

;l/-l- (4-^ -4 (5.H) . 1 0-^**7- 1H-1, 

2, 3-HJ77n[4, 5-c] [1] 'OVT-tf hT> (1 6 8. 3mg, 
7 5. 3%) Z'&tzo 
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1 H-NMR (DMSO-_d 6 ) : 6 2. 5 8 (2H, t) , 2. 8 7 
(2H, t), 3. 70 (3H, s) . 5. 99 (2H, s) , 6. 89 (2H. 
d) , 7. 1 9 UH, d) , 7. 2 7 (2H, d) . 7. 4 0 (1H, s) , 
8. 0 9 (1H, d) , 11. 2 8 (1H. b r s) . 12. 2 3 (1H, b r 
s) . 

S IMS : m/z 4 06 (M + ) . 

(b) MIE (a) V'&btlfrl - (2-*;U^-» x^;U- 1 - (4-^ 
h+UOVAd -4 (5H) . io-5>*+V-lH-l, 2, 3-h'JTV* 
n [4. 5-c] [1] OVT-tf b°> (9 8mg, 0. 2 4 1 mmo 1 ) ON, 
N-?/f**M7 S K (1 0m 1) mm\zV2- (n77Wf'J^7 
(38^ 1, 0. 3 6 9mmo 1) 1-t Ko+<>K>'/b \)-?-/-)\, 
(66mg, 0. 4 8 8mmo 1) £ N N-^f-^M'J > (3 3 ft 1, 
0. 3 00mmol) £ x 1 3 - (3 - ^ f-;l/T ^ V/n tTrtO # 

;U**vM $ Ktttttt (58mg, 0. 3 0 3mmo 1) i^7jnx.^ 0 Sfflfl 4 

f£itS-ti"t\ 1- (4-^ h*i"<> -4 (5H) , 10-5***7-7 
- (2- (N— (2-t°y^;l0 p<f-;l0 2, 
3-hUTV'n [4, 5-c] [1] KyVTWs (9 2mg, 7 6. 9%) 

1 H-NMR (DMSO-dj) : 6 2. 5-2. 55 (2H, m) , 
2. 7 2-2. 9 3 (2H, m) , 3. 7 0 (3H, s) , 4. 3 2 (2H, d) 
, 6. 01 (2H, s) , 6. 90 (2H, d) , 7. 06-7. 09 (1H, 
m) . 7. 17-7. 19 (2H, m) , 7. 28 (2H, d) , 7. 36 
UH, s), 7. 5 5-7. 6 0 UH, s) , 8. 06-8. 10 (1 H, 
m) , 8. 42-8. 4 8 (2H, m) , 11. 27 (1H, brs). 



» 
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S I MS : m/z 4 9 7 (M + +1) . 

(c) huIH (b) -e&fctifcl- U-/ h**s* % s 9 JAd -4 (5H) , 
1 0-5>**V-7- (2- (N- (2-e«Ji?;l/) fi;U<*-<Jl) x 

f^-lH-1, 2, 3-h'J77n [4, 5-c] [1] Oy*7tf£> 
(9 2mg, 0. 18 5mmo 1) ic, h >J ybtuXm (3m 1) **** 

fittt&*£ LTWBfc£* : 4 (5H) . 10-^+V-7- (2- (N — 
( 2 - tT U SW) * ;10 x^;i,- 1 H - 1 , 2 . 3 - h V 7 V* 

a [4, 5-c] [1] <yV7Wy<»YV7fr*umtiSL (62. lmg, 
6 8. -4K)-*f»fci - - - - 

1 H-NMR (DMSO-dj ) : 6 2. 56 (2H, t) , 2. 92 
(2H, t), 4. 41-4. 43 (2H, m) , 7. 19-7. 23 (1H, 
m) , 7. 3 1-7. 3 4 (1H, m) .' 7. 4 0-7. 4 8 (1H, s) , 
7. 4 2-7. 45 (1H, m) , 7. 88-7. 93 (1H, m) , 8. 20 
-8. 2 3 (1H, m) , 8. 5 7-8. 6 0 (2H. m) , 11. 3 3 (1H, 
brs) . 

S IMS : m/z 3 7 7 (M + +1) . 

KTFommm 3 * zmmm 8 %mm 202- (7 $ y ^ */io 

t"U S?>4fiSf Sfb^ttfcffcU 3£{C7- (2-*^**$/) x^-1- 
(4-^ hW^*) -4 (5H) ', 10-5>**V-1H-1, 2. 3- 
hUTVo [4, 5-c] [1] K>y7-tftT>*ffll\ HJfe^J2ill^lcSl& 



WO 97/00258 



PCT/JP96/01628 



3 3 

mmm3 

4 (5H), 10-^v-7- (2- (N-^f-;l/-N- (2-fc°'Jv?;b) 
/j-Jl) JjJW<*JJl,) Jif-;U-1H-1, 2, 3-h'J7'/D [4, 5-c] 

(a) 1- (4-* -4 (5H) , 10-^+7-7- 

(2- (N-^;b-N- (2-f'J^) Jj)W<*Jjl) xf-;U-l 

H-l. 2, 3-h'J7Vn [4, 5-c] [1] 077-bff> (4 3mg. 
6 9. 9%) 

1 H-NMR (DMSO-d_ g ) : 6 2. 7-3. 0 (4H, m) , 2. 
— 8 3 (6r5Hr s )- "37~0 2 ( 9/ 5 H, s ) T 3 . 7 0 ( 6/5 H"s) 
3. 71 (9/5H, s), 4. 58 (6/5H, s) . 4. 64 (4/5H, 
s) , 5. 99 (4/5H, s), 6. 00 (6/5H. s) , 6. 88-6. 
9 1 (2H, m) , 7. 12-7. 4 1 (6H, m) , 7. 6 7-7. 72 (3 
/5H, m) . 7. 72-7. 7 7 (2/5H, m) . 8. 0 3-8. 9 2 (1 
H, m) , 8. 45-8. 5 0 (3/5H, m) , 8. 52-8. 54 (2/5 
H. m) , 11. 2 3 (2/5H. b r s) , 11. 2 7 (3/5H, b r s) . 
E IMS : m/z 5 10 (M + ) . 

(b) mZit&fa^ 4 (5Ii) , 10-^**7-7- (2- (N-^;U 

-N- (2 -£<;•;>;!/) /^-ji) iuw<^ju) xf^-iH-i, 2, 3-h 

UT7*n [4, 5-c] [1] 'OVTl£t°>(Db')7Jl*amWtf& (3 6. 2 
mg, 4 8. 8%) 

1 H-NMR (DMSO-d_ fi ) : 6 2. 7-3. 0 (4H, m) , 
2. 84 (6/5H, s) , 3. 06 (9/5H, s) , 4. 64 (6/5H, 
s) , 4. 67 (4/5H, s) , 7. 2-7. 5 (4H, m) . 7. 7 5- 
7. 95 (1H, m) . 8. 1-8. 3 (1H, m) . 8. 5-8. 6 (1H, 
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m) , 11. 2 8 (2/5 H, b r s) , 11. 3 2 (3/5 H, brs). 
S IMS : m/z 3 9 1 (M + +1) . 

mm A 

7- (2- (N-Jif-^-N- (2-h°'J yf-;lQ ^X^j^U) xf 
*-4 (5H), 10-^^V-1H-1, 2, 3-h'J7«/o [4, 5-c] 

[13 ^>-/7-t?h*> 

(a) 7- (2- (N-x*;l/-N- ijJW<*<< 
Ad xf-^-1- h * S"<> SM/) -4 (5H) . 10-?**7-l 
H-l. 2, 3-hU77n [4, 5-c] [1] <>77-t£ f> (6 7mg, 
5 4: 1%) " ~ 

1 H-NMR (DMSO-_d 6 ) : 6 0. 9 6 (6/5H, t) , 
1. 07 (9/5H. t) , 2. 68-2. 96 (4H, m) , 3. 35- 

3. 42 (2H, m) , 3. 70 (2/5H. s) . 3. 71 (3/5H, s) , 

4. 55 (3/5H. s) , 4. 62 (2/5H, s) , 5. 99 (2/5H, 
s) , 6. 00 (3/5H, s) , 6. 90 (2H, d) , 7. 10-7. 15 
(2H, d) , 7. 2 0-7. 3 0 (4H, m) . 7. 4 1 (3/5H. s) , 

7. 34 (2/5H. s) , 7. 6 3-7. 7 6 (1H, m) , 8. 03- 

8. 10 (1H, m) , 8. 4 6-8. 4 8 (3/5H, m) , 8. 51- 
8. 54 (3/5H, m) , 11. 2 3 (2/5H, brs), 11. 27 (3 
/5H, brs). 

S IMS : m/z 5 2 5 (M + +1) . 

(b) mZlt&®l: 7- (2- (N-x^-N- (2~h°'J v)V) }=f-)V) 
ft*'*** JV) i^;U-4 (5H) . 1 0-S?*+V-lH-l, 2, 3-hU 
77o [4, 5-c] [1] <>VT^£><DhV7>l*offlj$& (2 9. 2m 
g. 4 4. 0%) 
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1 H-NMR (DMSO-d^) : <5 0. 9 7 (6/5H, t) , 
1. 11 (9/5H, t) , 2. 66-2. 97 (4H, m) . 3. 32 (4/ 
5H, q) , 3. 44 (6/5H, q) , 4. 64 (6/5H, s) , 4. 65 
(4/5H, s) , 6. 95-7. 49 (4H, m) , 7. 79-7. 84 (2 
/5H, m) , 7. 9 2-7. 9 7 (3/5 H, m) , 8. 16-8. 2 3 (1 

H, m) , 8. 5 6-8. 6 1 (1H, m) , 11. 2 9 (2/5H, brs), 
1 1. 3 2 (3/5H, brs). 

S IMS : m/z 4 05 (M + +1) . 

4 ~Cg H) — 1 Q--^ *?st* V -=--7 - C2 -"(N7"N - h* X "( 2 ~= t' U 
JV) ) ivW^jJl) 2, 3-hU7Vo [4, 5-c] 

[1] <>VTii\£> 

(a) 1- (4-n^X>W -4 (5H) , 10-^**7-7- 
(2- (N, N-h*x ( 2 - f l) v*;M ^/l/> .) T^W^f/lO ^f-Jl-lH- 

I, 2, 3-hU7Vn [4. 5-c] [1] K>y*7-tffc:> (4 1. 6mg, 
5 4. 9%) 

1 H-NMR (DMSO-jd 6 ) : 5 2. 8 1-2. 9 6 (4H, m) , 
3. 7 0 (3 H, s) , 4. 5 9 (2 H, s) , 4. 7 2 (2 H, s) , 6. 0 
0 (2H, s) , 6. 90 (2H, d) , 7. 14-7. 37 (8H, m) , 
7. 28 (2H. d) , 7. 6 4-7. 7 4 (2H, m) , 8. 04-8. 07 
(1H, m) , 8. 44-8. 54 (2H, m) , 11. 24 (1H, s) . 
SIMS: m/z 5 8 8 (M + +1) . 

(b) M!E{fc£#k 4 (5H) , 10-^7-7- (2- (N. N-fc* 
x (2-e'JS?;Mf-;l/) ) it Ad if-;U-lH-l. 2, 3-b l )7 
7o [4. 5-c] [1] OVT-tft'XD- HJ7;M-n#®£ (44. 9m 
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g. 9 1. 2%) 

1 H-NMR (DMSO-d_g) : <5 2. 8 3-2. , 9 0 (4H, m) 
, 4. 7 1 (2H, s) , 4. 8 5 (2H, s) , 6. 8 1-6. 8 4 (1H, 
s), 7. 08-7. 11 (1H, m) , 7. 15 (1H, d) , 7. 3- 
7. 5 (3H, m) , 7. 8 2-7. 8 7 (1 H, m) , 7. 96-8. 01 
(1H. m) . 8. 17 (1H, d) . 8. 6 0-8. 6 5 (2H, m) » 
11. 29 (1H, brs). 

S IMS : m/z 4 6 8 (M + +1) . 

HM6 

7- (2- (1,-2, 3, 4 - 7- h 5 h f p - 2 -*f- V ± J U # ;b»*-;U 
x?;U) -4 (5H), 10-^^V-1H-1, 2, 3-h'J7Vo [4, 
5-c] [1] <>V7-tfb e > 

(a) 7- (2- (1, 2, 3, 4— T^r-^t Kn-2— f 7*^ U^lO # 
)lt'-Jl^Jl) -1- (4-^ + -4 (5.H) , 10-^** 
7-1H-1, 2. 3-h'J7'/o [4, 5-c] [1] OVJif t°> (9 8. 
8mg, 75. 8%) 

1 H-NMR (DMSO-dj ) : 5 2. 6 8-2. 9 6 (6H, m) . 
3. 62-3. 6 8 (2H, m) , 3. 71 (3H, s) , 4. 53 (8/9H, 
s) , 4. 59 (10/9H, s) , 6. 00 (2H, s) , 6. 87-7. 4 
0 (10H, m) , 8. 0 0-8. 03 (4/9H. m) , 8. 06-8. 09 
(5/9H, m) , 11. 19 (4/9H, brs), 11. 24 (5/9H, 
brs). 

S IMS : m/z 5 2 2 (M + +1) . 

(b) WEit^SS : 7- (2- (1, 2, 3, 4 -x h- 7 t Ko - 2 -- f V 

*yj;i/> -4 (5H) , lO-s^+v-lH-l. 2, 
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3-hU77o[4, 5-c] [1] OVT-et°> (8 0. 5mg, quan 
t. ) 

1 H-NMR (DMSO-d. g ) : 6 2. 7 0-2. 9 7 (6H, m). 
3. 4-3. 8 (2H, m) . 4. 57 (8/9H, s) . 4. 60 (10/9 
H, s), 6. 81-7. 28 (5H, m) , 7. 44 (5/9H. s), 
7. 3 9 (4/9 H, s), 8. 13-8. 22 (1H, m) , 11. 26 (4 
/9H. brs), 11. 30 (5/9H, b r s) . 

S IMS : m/z 4 02 (M + +1) . 

HM»J7 

._ C2 -^. ( 2^ k^-> ft _ ;l7^-4~- 57 6 7" 7-f K 7 E K o f-x7~ 
[3, 2-c] b'U 5 — T^) jj)\,#-)\,3Ll-)V) -4 (5H), 10- 
•^47-lH-l, 2, 3-h'J7'/n [4, 5-c] [1] 0>/7-& 

(a) 1-/ b*'X>ifJl'-7 - (2- (2-^ h + i/ft;l,^;U-4, 
5, 6, 7-f h7tKDfx; [3, 2-c] h" 'J > - 5 — OlO ft ;U^C— 
-4 (5jJ) , 1 0-WV-1H-1, 2, 3-h'JTVn [4. 
5-c] [1] <<>>/7-et°> (1 2 8. 5mg, 8 7. 8%) 

* 

1 H-NMR (DMSO-_d 6 ) : 6 2. 6-3. 0 (6H, m) . 
3. 1-3. 3 (2H, s) , 3. 71 (3H. s) , 3. 72 (15/9H. 
s) . 3. 79 (12/9H. s) , 4. 45 (8/9H, s), 4. 55 
(1 0/9 H, s) , 5. 9 9 (2H, s) , 6. 8 8-6. 9 1 (2H, m) , 

7. 15-7. 63 (5H, m) . 8. 0 0-8. 0 5 (4/9H, m) , 

8. 0 6-8. 0 9 (5/9H. m) , 11. 19 (4/9H, brs), 
1 1. 2 4 (5/9H, brs). 

SIMS: m/z 5 8 6 (M* +1) . 
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(b) 7- (2- (2-yh+^M'-^-4, 5, 6, 7-r h5t K 
Df-xy [3. 2-c] fcT'J 5?>-5-' fAO #;l/**x;Ux^l/> -4 (5H) . 
10-5***V-1H-1. 2, 3-hUTyo [4, 5-c] [1] K>»/7 
"b*h e > (9 4. lmg, 9 2. 3%) 

1 H-NMR (DMSO-d. g ) : 6 2. 7 1-2. 9 7 (6H, m) , 
3. 5 6-3. 8 2 (2H. m) , 3. 79 (15/9H, s), 3. 68 
(12/9H, s) , 4. 39 (8/9H, s) , 4. 56 (10/9H, s) , 
7. 19C4/9H, m) , 7. 27 (5/9H. m) , 7. 31 (1H, s) . • 
7. 42 (4/9H. s) . 7. 63 (5/9H. s) , 8. 12 (4/9H, 
m) •; 7t 2 1 ( 5 "/ 9 H, m) , 11. 2 8 ( 1" H; b r s ) — 

S I MS : m/z 4 6 6 (M + +1) . 

H*fefll8 

7- (2- (4-yf-;Ufc o ^^>-l-^;t0 ^;^-;l/xf^) -4 (5 
H) , 10-^^rV-lH-l, 2, 3-h'Jyyp [4, 5-c] [1] K 

>yy-tf b°> 

(a) 1- (4-^ h*5"<>5W) -7- (2- (4-^f^tX7^> 
-l-> f;U) *;l/<K-;l/xf-;U) -4 (5H) , 1 0-^**7- 1H-1, 2. 
3- MJT'/n [4, 5-c] [1] Ky^/TWy (9 1. 3mg, 7 7. 2 

1 H-NMR (DMSO-d_g ) : 5 2. 2-2. 3 (4H, m) , 

2. 8 5 (2H, t) , 2. 6 6 (2H, t) , 3. 3-3. 5 (4H. m) , 

3. 34 (3H, s) , 6. 0 0 (2H, s) . 6. 90 (2H, d) , 7. 2 
0 (1H. d) , 7. 27 (2H. d) , 7. 37 (1H, s) , 8. 07 (1 
H, d), 11. 28 (1H, brs). 

S IMS : m/z 4 8 9 (M + +1) . 
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(b) mHk&yj: 7- (2- (4-yf-;l/t 0 <5^>-l— (Jl) *)\,#- 
-4 (5H) , 1 0 -Sfcf+V- 1 H- 1, 2, 3-MJ77n [4, 
5-c] [1] K>y7-tft°>CDh';7;^D^Jg (8 5. 4mg. 9 4. 7 

1 H-"NMR (DMSO-_d 6 ) : 8 2. 7 4 (2H, t) , 2. 88 
(2H, t), 3. 1-3. 9 (8H, m) . 7. 24 (1H, d) , 7. 42 
(1H, s) , 8. 2 2 (1H, d) , 11. 31 (1H, br s) . 

S IMS : m/z 3 6 9 (M + +1) . 

Hfl5fl)9 

7 - (2 -' (N =" (T- £2B™ZI I yy Wj&<*TjW'^JI-T~(5 H)" 
, 1 0-^**7- 1H-1, 2, 3-MJ7'/d [4, 5-c] [1] Kyy 

y-tftr> 

(a) HJfgfl|2 0 (b) -?*f e>*lfc7- (2-t Kn+^a/l^i-rtO xf- 
71.-1- (4-^ h + S/'OSMO -4 (5H) . 1 0-^**7- 1H-1, 
2, 3-MJ77*n [4, 5-c] [1] K>V7* f> (4 8mg, 0. 11 
8mmo 1) ©N, N-*yf7l/*;k£>7 5 K (5ml) h 'J zff-JUT 

5 > C4 4 /ec 1 . 0. 18 5mmol)i % E-^DD-l-^^l/t'V^O 
A p-h;|/x>xm-h (6 1mg, 0. 2 0 3mmo 1) t, 3. 4- 
S?t KD-2H-tTU K [1. 2-a] f'J = i?>-2 -*> (3 Omg. 
0. 2 0 2 mm ol) <t> 4 — 7 S ./ t° 'J > (24mg, 0. 2 5 5mm o 1) 

©^-y ^ J —Jl"C&c& LT> 1- (4-/ ^-/Ky^) -7- (2- (N- 
(4-trU5?/U7 5y) ) *7;U/*€"f;l,) xf-;l/-4 (5H) , 10 7 
-1H-1, 2. 3-hU7y*o[4, 5-c] [1] Ky^/TM t'7 (5 1 m 
g. 8 9. 6%) £*#*io 



WO 97/00258 PCT/JP96/01628 

4 0 

1 H-NMR (DMSO-dj) : 6 2. 7 3 (2H, t) , 2. 9 7 
(2H, t), 3. 71 (3H, s) , 5. 99 (2H, s) , 6. 89 (2H, 
d) , 7. 2 1 (1H, d) , 7. 2 7 (2 H, d) , 7. 3 9 (1H, s) , 
7. 5 3 (2 H, d) , 8. 1 0 (1H, d) , 8. 4 0 (2 H, d) , 10. 
36 (1H, brs) , 11. 31 (1H, brs). 
S IMS : m/z 48 3 (M + +1) . 

(b) huIB (a) TTfcfcl- <4-> b*i/<>9M -7- (2- (N- 
(4-b*U^;U7 5y) ) *^/<*-f40 xf-;U-4 (5H) . 10-^+V 
rlH-1. 2, [4, 5-c] [1] K>>/7-fcft: > (9 8m 

g; 0 . 2 0 3 mm o 1) \z^~T-V-)l ( 1 m 1 ) K U o IWK4- 
ml) i*»Dx.x 7 Ottl 0^MBa»Lfco Rl6»tt*i5ttE«*L^ £U 

7- (2- (N- (4-h°'J i?;b7 ; y) ) ii)W<*<<)l°) xf-^-4 (5|I) , 
10-5M-+V-1H-1. 2. 3-hU7'/n [4, 5-c] [1] <>*/T 
•t£t°>® b U7/M-OIW** (9 7mg, quant. ) £$ffco 

1 H-NMR (DMSO-_d 6 ) : 6 2. 8 7 (2H, t) , 3. 0 1 
(2H, t) , 7. 25 (1H, d) , 7. 43 (1H, s) , 7. 96 (2H. 
d) , 8. 24 (1H, d) . 8. 65 (2H, d) , 11. 26 (1H, br 
s) , 11. 3 7 (1H, b r s) . 

SIMS: m/z 3 6 3 (M + +1) . 

IIMl 0 

4 (5H) , 10--WV-7 - (2- - (E) -if- 

-1H-1, 2, 3-FU7VO [4, 5-c] [1] K^/T* b°> * h 

(a) 7^=f>^fflSTFx 4-tfa'J/Ub 'J^xi^X^A^n U K 
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£&S£±i (1 6 2mg, 0. 3 8mmol) ^h;l/x> (5mi) ^ 
•J OA t e r t -1Y*ri/ K (8 6mg, 0. 7 7 mm o 1 ) Ztiatto 

7-*A5A-l- ( 4 _y ^.>K>i?^) -4 (5H) , 10-^+ 
V-1H-1, 2. 3-MJ77n [4. 5-c] [1] K>»/7-tftf> (1 1 
4. 7mg. 0. 3 2mmol)*Ja^ 7 0t:T 4B#H2 0^O«^Lrt o 

RfSS&fcTk&On*.*:^ «ftfiLfc*fe*Satt»**«PRU >>xxAx— f a 

■eft»Lfcft % 1- (4-^ h+^O^A) -4 (5H) ,10- 

5>**V-7- (2- (4-£Ui?A) - (E) -xj-ib) -1H-1. 2, 
3-h'J7!/o[4. 5-c] [1] K>>/7-fe*f> (8 1. lmg, 59%) 

-■-zmtzo- - - - - - - 

1 H-NMR (DMSO-d_ fi ) : 6 3. 7 1 (3H. s) , 6. 00 
(2H, s) . 6. 9 1 (2H, d) , 7. 30 (2H, d) . 7. 40 (1H. 
d) . 7. 55 (1H, d) , 7. 6 0-7. 7 5 (4H, m) , 8. 20 (1 
H, d) , 8. 6 0 (2H, d) . 11. 4 0 (1H, s) . 
E IMS : m/z 43 7 (M + ) . 

(b) tfHB (a) T-'&btitil- (4-^ h^O-y/U) -4 (5H) , 
10--WV-7- (2- (4-t°'J vA) - (E) -xf-« -1H-1, 
2, 3-M7*/n[4, 5-c] [1] K>'/7-bft°> (8 1. lmg, 
0. 1 9mmo 1) £7— V-A (0. 2ml) ihij7;^DSi (2ml) 

*£LTWiZit&%}: 4 (5.H) , 10-S>jMt7-7- (2- (4 -try 5* A) 
- (E) -xf-A) -1H-1, 2, 3-h'J7V*o[4, 5-c] [1] K 
% sVTWy YV7)\,*uftW& (72. 7mg. 9 1%) £*#fc 0 
1 H-NMR (DMSO-d_, ) : (5 7. 5 4 (1H, d) . 7. 7 2 
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(1H. d), 7. 77 (1H. s) , 7. 79 (1H, d) , 8. 03 (2H, 

« 

d) , 8. 35 (1H, d) , 8. 78 (2H, d) , 11. 53 (1H, s) . 
SIMS: m/z 318 (M + +1) . 

* 

mmm 1 1 

4 (5H), lQ-^V-7- (2- (2-h"U-^;l/) - (E) -xf- 
;tQ -1H-1, 2, 3-hU7'/D [4, 5-c] [1] h'> * h 

(a) 7;U3*>^H^T> 2 - t°3 h ij 7x-MX^^ A? n U K 
S&igg (2 0 9mg, 0. 4 9mmo 1) 2\ (5ml) £ x N, N- 

- -- - V/ r frMMrT z K (2 m 1) i ii U Q A t e - r t - y > + •> K ~ 

(llOmg, 0. 9 8mmol) ^Mfco 7-*;^^-l- (4 

-yh + -X>-^) -4 (5H), 10-«?**V-1H-1. 2, 3- h U 
TVo C4. 5-c] [1] <>'/THff> (1 5 Omg, 0. 4 1mmol) 

(9. 1- (4-y^-X>-?;l/) -4 (5H) , 10-W7-7- (2- 
(2-h°U^) - (E) -xf-;l.) -1H-1, 2, 3-MJ7*/o [4, 

5-c] [1] K>^/T-{ff> (1 0 2. 9mg, 5 7%) £^fc 0 
1 H-NMR (DMSO-d_ fi ) : 5 3. 7 1 (3H, s) , 6. 0 1 
(2H, s) , 6. 91 (2H, d) . 7. 30 (2H, d) , 7. 34 (1H, 

dd), 7. 47 (1H, d) , 7. 6 0-7. 74 (4H, m) . 7. 8 4 
(1H, t) , 8. 19 (1H, d) , 8. 6 2 (1H, d) , 11. 3 8 (1 

H, s) . 

SIMS: m/z 4 38 (M + +1) . 

(b) BUlB (a) -zmtltzl - (4- J hJ-isOHJl) -4 (5H) , 
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10-5>**7-7- (2- - (E) -xf-;W -1H-1, 

2, 3-hU77n [4. 5-c] CI] <y % /7M\£y (9 7. 9mg, 
0. 2 2mmol)^ (0. 2m 1 ) t Y 'J 7Jl>*nfm (2 m 1 ) 

iic&^u 60^1 5&mmmLtz 0 femzmEwzit-^ miti&m 

t»*i LT^ISIb^ : 4 (5H) , 10-^**7-7- (2- (2-t°'Jv? 
)V) - (E) -if-;W -1H-1, 2, 3-M>77n [4, 5-c] [1] 
K777-t£t°7. h'j7;U^-D^i^g (8 0. 3 mg. 8 3%) *%iz 0 

1 H-NMR (DMSO-d c ) : <5 7. 42-7. 5 0 (1H, m) , 

7. "4 9 "(l H;- d) -T T. _ 6~6 ■= 7. " 8"4~(3 H. _ m) ",~T. TZT l~Hr~d) 

. 7. 98 (1H, t) . 8. 33 (1H. d) , 8. 6 8 (1H. d) , 
1 1. 4 7 (1H, s) . 

S IMS : m/z 3 1 8 (M + +1) . 

7- (3-Wj;^o^-» -4 (5H), 1 0-^**y-lH-l, 

2, 3-h'J7Vo [4, 5-c] [1] <>774f fc' 7 » h 1) 7;M-ogE&& 
(a) SBg&gi&fBWO 9 5/1 8 1 3O©HS097 1© (a) (cfe«07 
- (3-?dd^d^-» -1- (4-^ + ^>^) -4 (5H) . 

1 0—7**7- 1H-1, 2. 3-MJ77o[4. 5-c] [1] OVT 
-tft°> (1 0 Omg, 0. 2 3 4mmol)^ N, N-//f;kWA7;K 

(2m 1) CflfcfrU *^*'J > (0. 10ml, 1. 15mraol) 3^ 
ft*rU9A (1 0 5mg, 0. 7 0 1 mmo 1 ) <h^SD^ N 6 0t;-e3 B^M 
#Uc 0 SfS^IC7R»^> #f{±JL^^®DlU MtSCilCckD^ 1- 

(4-> h*v"<7*7;U) -7- (3-*;l/*'jy7n#*-» -4 (5 Hp , 
10— 7**7-lH-l, 2, 3-MJ77o[4, 5-c] [1] <>V7 



I- 
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■tffcT> (1 0 2mg. 91%) £^/c 0 

1 H-NMR (DMS0-_dg ) : 6 1, 9 1 (2H, quintet), 
2. 3 0-2. 4 5 (4H, m) , 2. 4 1 (2H, t) , 3. 5 6 (4 H, t) 
, 3. 71 (3H, s) , 4. 10 (2H, t), 6. 00 (2H, s) , 

6. 89 (2H, d) . 6. 90 (1H, dd), 7. 05 (1H. d) , 

7. 27 (2H, d) . 8. 13 (1H, d) , 11. 20 (1H, s) . 
S I MS : m/z 4 7 8 (M + +1) . 

(b) I5IH (a) -egbtifcl- (A-t h*i"<>*J>V) -7- (3-* 
;U*'J/7n#*-» -4 (5H) , 10--WV-1H-1, 2. 3 — h U 
T i/o [4r 5 r--c ■] [ 1 ] K > VT-fef f > ( 8 9mg, Or 1 8 6 mitt o"l ) — 

7-V-;U (0. 2ml) th l )7Jl>*aWm (2. 0ml) ££JB^T^ 

7- (3~***yy7n#*$/) -4 (5H) . 1 0--?**y- 1 H-l. 

2, 3-h'JTVo [4, 5-c] [1] ^>v/7Hff>. h » 7 d RIfcjg 
(7 7mg, 8 8%) *8fco 

1 H-NMR (D 2 0) : <5 2.1 0-2. 2 8 (2 H, m) . 3. 1 5~ 

3. 30 (2H, m) , 3. 39 (2H, t) , 3. 65 (2H, d) , 3. 7 
0-3. 90 (4H, m) . 4. 14 (2H, d) . 6. 05 (1H, s), 
6. 1 4 (1H, d) , 7. 5 5 (1H, d) . 

SIMS: m/z 3 5 8 (M + - C F , C 0 OH+ 1) . 
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mmmi 3 

7- (3- (4-yf-;U-l-hX5^y) 7p#*-» -4 (5H) , 1 Q 
-WV-1H-1, 2. 3-h'J77n [4, 5-c] [1] <>V7l£f 



(a) ra^&«WO9 5/1 8 1 3 0©fti6fl!7 1® (a) (cfg^© 7 
- -1- h + -4 (5H) , 

1 0-^**7- 1H-1, 2. 3-hUTV*o [4, 5-c] [1] <>'/7 
■ifh°> (1 5 Omg, 0. 3 5 1 mm o 1 ) £ x N, N-?j< f-A"|t*A7 « K 
(4ml) icjgfrU CtLtcN-y^;l,tX5^> (0. 2 0ml. 1. 8 0m 
mo rrira yfflF F U «>'2f "(I 5 7 rii g , IT 0 5 mmo"l ) £^ 'j 
(2 4 3mg, 1. 7 6mmol) t*Mz.^ 6 0 TCT 1 6NrWa#Lfco 
S0J12 (a) i^c^StSCi^ckDx 1- (4 
-7- (3- (4-/*;U-l-tX7vV) ^a^i/) -4 (5H) . 10 
-mv-lH-l, 2. 3-h'J7'/n [4, 5-c] [1] OVT^f 
>(152mg, 8 8%) *«fe»*iU»fc. 

1 H-NMR (DMSO-d. { ) : 6 1. 8 9 (2H, quintet), 
2. 10-2. 60 (8H. m). 2. 13 (3H. s) . 2. 40 (2H. t) 
. 3. 71 (3H. s), 4. 08 (2H. d) . 6. 00 (2H. s). 
6. 8 9 (2H. d) . 7. 04 (1H. d) . 7. 2 7 (2H. d) . 8. 1 
3 (1H. d) . 11. 2 1 (1H, b r s) . 
S IMS : m/z 49 1 (M + +1) . 

(b) milS (a) TUbtlfcl- (4-^ H-'sO'sJl) -7 - (3 - 
(4-/*-;U-l-t^5 5V) 7o#*«» -4 (5H) . 10--WV- 
1H-1. 2. 3-MJ7!/n[4. 5-c] [1] <yV7-*£ h°> (1 3 7m 
g. 0. 2 7 9mmo 1) £ % 7-V-;b (0. 3 m I ) t h U 7)\>*um 



I 
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o. omi) tzm^x^ mmmi w tmmz.mm%xvmm*'nr> 

ZZklzX*)^ WEIbeffil: 7- (3- {A-t 1 -M^v VJ") T'ctf 
-4 (5H) , 1 Q-v^^V-'lH-l, 2. 3-hU7yn [4, 5 
-c] [1] <>VT-&£> •-h*)7Jl*nfm& (12 6mg, 7 5%)*- 

1 H-NMR (D 2 0) : 6 2.2 0-2. 3 2 (2 H, m) ,3.02 
(3H, s) . 3. 56 (2H, t) , 3. 63-3. 90 (8H, m) , 3. 
9 2 (2 H, t) , 6. 1 9 (1H, s) , 6. 2 5 (1H, d) , 7. 6 9 
• (lHv d) — - - - — - - - - 

SIMS: m/z 3 7 1 (M + -2 CFj COOH+1) . 

7- (3- VJ) zfa^jy) -4 (5H) , 10--^ 

**V-1H-1, 2, 3-h'J7'/n [4, 5-c] [1] O 77-tf t°> • 

(a) B^^IBW0 9 5/1 8 1 30«D|£Sfe^7 1® (a) (clEfe©7 
- (3-^dd^d#v/) -1- (4-^ h*isK>?Jl,) -4 (5H) , 
10-WV-1H-1, 2. 3-h'J77n[4, 5-c] [1] K>'/7 
-bft°> (1 0 Omg, 0. 2 3 4mmo 1) £ N N, N- f-JV^JlAT i K 
(2m 1) fcfcfrU cn{C4 — C>e;;HiX'J^> (0. 21ml, 1. 19 
mmo 1) is 3*{b^MJ£A (1 0 5mg, 0. 7 0 1 mmo 1 ) tZtiQz.^ 

mmni ztmm^m^^ mm^nozt\z^-ox^ i- (3- u— < 

>^;bh'^'J^y) -/n^+i/) -1- (4-> h*v"<>v>;l0 -4 (5H) , 
1 0-^**7- 1H-1, 2, 3-hU77u[4. 5-c] [1] OV7 
•fefh'> (1 1 8mg, 8 9%) £H£ 0 
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1 H-NMR (DMSO-d_ 6 ) : 6 1. 10-1. 2 5 (2H, m) . 
1. 40-1. 60 (3H, m) , 1. 75-1. 94 (4H, m) , 2. 37 
(2H, t), 2. 4 3-2. 5 6 (2H, m) , 2. 82 (2H. d) . 
3. 71 (3H, s), 4. 08 (2H, t) . 6. 01 (2H, s) , 6. 8 
9 (2H. d), 6. 90 (1H, d d) , 7. 05 (1H, d) . 7. 11- 
7. 20 (3H, m) , 7. 2 0-7. 32 (4H, m) , 8. 14 (1H, d) 
, 1 1. 2 1 (1H. s) . 

E IMS : m/z 5 6 5 (M + ) . 

(b) lyfB (a) irm^ntzl- (3- (4 -O'JJl^KV VJ) -fu$ 
-1- (r-TftK^W '^=TT5]^rT1i~VW3fT- 1 H - 
1. 2, 3-hU7'/n [4, 5-c] [1] OVTM f> (1 1 Omg, 

0. 19 4mmol)^ 7-V-/K0. 2ml) ih'j7;l/tni|t 
(2. 0ml) £*J8Vn\ IBiWl (b) £TOKl&&gfc«ktf«3£fT-3 

7- (3- (4-K>v?;Ut°^U yntf+i/) 
-4 (5H) , 1 0-^**7-1 H-l, 2, 3-hU7»/n [4, 5-c] 
[1] ^>'/7-fcrt°>. h'j7;U^-D^i^ (91mg, 84%) %%iz 0 

1 H-NMR (DMSO-_d 6 ) : 6 1.3 5-1. 5 5 (2H, m) , 

1. 7 2-1. 9 0 (3H, m) , 2. 1 0-2. 2 3 (2H, m) , 2. 50 
-2. 60 (2H, m) , 2. 8 0-3. 0 5 (2H, m) , 3. 15-3. 6 
0 (4H. m) , 4. 1 2 (2H, t) , 6. 8 5 (1H, d d) . 7. 0 1 
(1H, d) , 7. 21-7. 30 (3H, m) , 7. 3 0-7. 4 0 (2H, 

m) , 8. 22 (1H. d) , 11. 1 0 (1H, s) . 
SIMS: m/z 44 6 (M + -CF, COOH + 1) . 
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7- (N-J^;l-N- (2-fcTU^;Mf-;l/) ^^<€^;MW^-» 
-4 (5H), 1 0-^**7- 1H-1, 2, 3-Hm/g [4, 5-c] 

[i] Q'/T-efy* hvyjitumm 

(a) SH&H&4ZW0 9 5/1 8 1 3 O©H&S0J2 3© (a) «c|E^© 7 

■ 

**V-1H-1, 2, 3-hU7Vn [4. 5-c] [1] K>y*7-tfh°y 
(lOOmg. 0. 245mmol) ^ N, N-^^fWA7; F (2. 
0ml) icflBBU cnicO'/h 'J77-;l/-l -'f h 'Jt, (i/t* 

^7$ y) A+t7Wn*X7i-K (1 1 9mg, 0. 2 6 

9mmo 1) <hx N-y f-;U^e;U^ij > (o. 0 3ml, 0. 2 7 3mmol) 
£ N N-xf-;U- 2-^31; ;UTS> (37m g, 0. 272mmol)©N, 
N-^^;P*;UA7S K&jg (lml) b*WL^ SflfcT3 0ai8ttt#Lfco 
Rl6ttK:**anix fftfi L fctt JI*J0K U *&S*<5C£l;:J:!) x 7- (N-x 

h+S/'OSW -4 (5H) . 10-^+7-lH-l, 2, 3-M)7V* 
Q [4, 5-c] [1] ^>y*T-fc*b 0 > (llOmg. 8 5%) 

1 H-NMR (DMS0-d_ g ) : <5 0. 9 6 (3/2H, t) . 1. 1 
9 (3/2H, t) , 3. 2 5-3. 4 8 (2H, m) , 3. 7 1 (3H, s) , 
4. 5 9 (1H, s) . 4. 6 6 (1H, s) , 5. 12 (2 H. s) . 6. 0 
1 (2H, s), 6. 89 (2H, d) . 6. 90-7. 08 (2H, m) , 
7. 2 7 (2H, d) , 7. 3 0-7. 4 7 (2H, m) , 7. 7 3 (1/2 H, 
t), 7. 83 (1/2H, t) , 8. 15 (1/2H, d) , 8. 16 (1/ 
2H, d) . 8. 5 0 (1/2H, d) . 8. 63 (1/2H, d) , 1 1. 2 
5 (1/2H, s) , 11. 26 (1/2H, s) . 
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S IMS : m/z 52 7 (M + +1) . 

(b) huE (a) T~'&Z>tltz7- (N-x^U-N- (2-h*'J ?)l>* *)V) 
1jjW<*<< ;M^;M-*S/) -1- (4-p< Y* ! s<yV)\<) -4 (5H) . 
1 0 --7**7-1 H-l, 2, 3-hUTVD [4, 5-c] [1] <yV7 
-ifk°7 (1 0 5rag, 0. 1 9 9mmo I ) £s 7-V-Jl (0. 2m 1 ) t Y 
V7Jl>*afm (2. 0ml) ££fi§^T> HJfe^Jl (b) £ffii!Klft&gfcJ; 
V'&!mZftoZ.t\Z±^T^ WXEitMH: 7- (N-xf-;U-N- (2-h?U 
ifJls/fJld t>)U<*4 )l*1-)l**ri/) -4 (5H) , 1 0 - *7#*7- lj£ 
-1, 2. 3-M77n [4, 5-c] [1] ^> l /7t'f> • h 'J 7;M"D 
' SSrC9"9'm g;T6'%)TI^ 

1 H-NMR (DMSO-d.g ) : 5 0. 9 8C6/5H, t) , 1. 2 
3 (9/5H. t), 3. 30 (4/5H. q) , 3. 48 (6/5H, q) , 
4. 6 9 (2H, s) , 5. 12 (4/5H, s) , 5. 15 (6/5H, s) , 
6. 9 0-7. 13 (2H. m) . 7. 3 0-7. 6 0 (2H, m) , 7. 9 0 
(2/5H. dt), 8. 05 (3/5H, t) , 8. 22-8. 32 (1H, 
m) , 8. 6 0-8. 70 QH, m) . 11. 3 0 (2/5H, s) , 11. 
3 1 (3/5H, s) . 

SIMS: m/z 4 0 7 (M + -CFg COOH+1) . 

mmmie 

4 (5H), 10--7**7-7- (N— (2 - ti'J -7;M =f-)l) JjjW^J 

-1H-1, 2, 3-h'J7 % /o [4, 5-c] [1] <>7 
7g e > ; h V 7;M-nf£iE& 

(a) BE££&3&?8W0 9 5/1 8 1 3 0©Hj&#|2 3© (a) fcfE«c©7 
-^;l/^+->^ h + ->-l- (4-^ b*v"<7v?;iO -4 (5H) . 10 --7 
**7-lH-l, 2, 3-h'J77*o [4, 5-c] [1] K777-fcft°> 
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(lOOmg, 0. 2 4 5mmol)£ N N, N- *J* fM;l/A7 ^ K (2. 
0ml) tztmU *tlK'<>Vb 1 )7V-A'-l-'(W*i/hVZ 
frTlJ) ^t7;l/to^X7x-h (119mg. 0. 26 

9mmo 1) i % N-y f>;b*;l/*»J > (0. 0 3ml, 0. 2 7 3mmol) 
^ 2-fniJ^7^(0. 0 2 8ml, 0. 2 7 2mmo 1) <h£flD;U S 

filer 4 5£IH«#Lfco 5rtSftl=**Jm^> «fffi^ s»ii*aiwu 
££CJ:?K 1- (4-y h+'yOSMO -4 (5H) , 10-^**7-7 

- (N- (2-fc°';^;M^;u) **/<*-ou;«*7M-*5') -1H-1, 2. 

3-M>7Vo [4, 5-c] [1] W7*tf> (115mg, 9 4%) ti< 

flPfp^Tjfco — - - - - — — ■ 

1 H-NMR (DMSO-d_ 6 ) : 6 3. 7 1 (3H, s) , 4. 44 
(2H, d) , 4. 72 (2H, s) , 6. 0 1 (2H, s) , 6. 9 0 (2H, 
d) , 6. 9 7 (1H, dd) , 7. 1 0 (1H, d) , 7. 2 0-7. 4 0 
(4H, m) , 7. 72 (1H, t) , 8. 17 (1H, d) . 8. 49 (1H, 
d) , 8. 7 7 (1H, t) , 11. 3 0 (1H, s) . 
SIMS: m/z 499 (M + +1) . 

(b) mB (a) Tilbtlfcl- (4-y h + S/'OSW) -4 (5H) . 
10-WV-7- (N- (2-f'J^;Mf^) a/U^-f^M 
-1H-1, 2, 3-h'J7Vo [4. 5-c] [1] 077-fcf f> (1 6 4 
mg, 0. 3 2 9mmo 1) ^ 7-7-^ (0. 3ml) ih'J7MD^ 

(3. omi) tzm^Ts mmmi m tmmzmm&&vmm£fto 

Zill«toT^ nmt&fo : 4 (5H) . 1 0 - vM"*7- 7 - (N- (2 - fcT 
|J5W/*;I0 ijfr'<*4M+fr***S) -1H[-1. 2, 3-MJ7'/n 
[4, 5-c] [1] ^C>77-tftr>- MJ7;M-nIHMI (161mg, 9 9 
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1 H-NMR (DMSO-d_ g ) : <5 4. 4 6 (2H. d) . 4.' 7 3 
(2H, s) , 7. 00 (1H, d) , 7. 14 (1H, s) , 7. 29 (1H, 
t) , 7. 3 3 (1H, d) . 7. 7 7 (1H, t) , 8. 2 9 (1H, d) , 
8. 51 (1H, d) , 8. 80 (1H, t) , 11. 34 (1H. s) . 

SIMS: m/z 3 7 9 (M + -CF 3 COOH+1) . 

4(5H), 1 O-v^^y-7- (4- hJl*4fr**i/) -1H-1, 2. 
3-MJ7'/p [4, 5-c] [1] OV74fb°> 

(a) B&&6S&fRWO 9 5/1 8 1 3 0O»j2 3 (a) fclBtt© 7 - 

H-l, 2, 3-hUTyn [4, 5-c] [1] ^>«/7* h e > (5 Omg, 
0. 14 3mmol) ^ N, N- ?-;U*;l,A7 $ K(2ml) Icjg^U 
•?-tllC^^ >J«>A (3 Omg, 0. 2 1 7mmo 1) £ N 4- Y << )V 9 u 

■J K (0. 03ml, 0. 2 2 7mmo 1) «KT-tta3*Lfco 
£bK s p^^y >}A (1 5mg, 0. 1 0 9mmo 1 ) i N 4- bJl'XJJl? 
d'JKCO. 015ml, 0. 1 1 4mmo 1) <h£;to;iTs 3 6 1= 3 B#IHHIi* 
lfc&> ©6»lciailO**jDx.fco WHiL U -5 C £ (c J; 

>K 1- (4-yh+-X>-^I/) -4 (5H) , 10-^**7-7- (4- 
hJlX^Jl**^) -1H-1, 2, 3-hU7V*o [4, 5-c] [1] K> 
77*ffc:> (5 9mg, 8 8%)£'#*: 0 
1 H-NMR (DMSO-_d g ) : 6 2. 4 3 (3H, s) , 3. 7 1 

♦ 

(3H, s) , 6. 0 0 (2H, s) , 6. 9 1 (2H, d) . 7. 2 7 (1H, 
dd) , 7. 3 0 (2H, d) , 7. 4 1 (1H, d) . 7. 4 4 (2 H, d) . 
8. 04 (2H, d) , 8. 27 (1H, d) , 11. 43 (1H, s) . 
SIMS: ro/z 4 6 9 (M + +1) . 
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(b) tm (a) mbfttzl- (4-^ h*i/OV)V) -4.C5H) , 
1 0-$>**y-7- (4- VA't^Ol***/) — 1 JH — 1 , 2, 3-hU7v* 
n [4. 5-c] [1] Oy*7-feft?> (5 6mg, 0. 12 0mmol)t^ 
T-V-;K0. lml) i hU7^*n|Hi (1. 0 m 1 ) £ fcJoiU fUtW 
1 (b) *H*fcRi6:** x MSSfHCifcJ^Tx MRXt&toi 4 (5H) 
, 1 0-^**7-7- (4- VJ^t^Jl^i/') -1H-1, 2, 3-Hi7 
7n [4. 5-c] [1] <>V7-tfe> (4 0mg. 9 6%) *»fc 0 

1 H-NMR (DMSO-d^ ) : 6 2. 44 (3H, s) , 3. 50 
(1H, brs), 7. 30 (1H, d d) . 7. 42~7. 50 (3H, m) , 
8. - 0 5 (-2-H7 d>-v 8. 3 9 (1 H, d) , 11. 5 0 (1 H, s) . 

E IMS : m/z 34 8 (M + ) . 

7- (N, N-h*x (2-b°U v?;M^;l/) 7-;M-*->) -4 

(5H), 1 0-^4-V-lH-l, 2, 3-h'J7-/n [4, 5-c] [1] 

(a) HK^BB^«WO9 5/1 8 1 3 0©IQS«l2 3 (a) KI2«©7- 
#;M?*->;< h*->-l- (4-^ h^i/<>^;i/) -4 (5H) , 10-$?* 

+ V-1H-1, 2, 3-hU7V*n [4, 5-c] [1] K>77t*b*> 
(lOOmg, 0. 2 4 5mmol)£ N N, N — i? J f-JU^JlAT i K 
(2. 0ml) fcjgjgU f tiC^y F 'J 77-^- 1 -^fW+i/ h 'Jx 
($Mf7l/7S>0 ^t7;^a*X7x-h (119mg, 

0. 2 6 9mmol) N-^f;^;l/*'J> (0. 0 3ml, 0. 2 7 3m 
mo 1) £> N, N-t*x- (2-k*3'J^) 7;>(54mg, 0. 2 7 1m 

1 

mol) ON, N-vM*;l/*;W*7S KSFtt (lml) ££fl|];U g&ICT 
4 0£W«#Lfco RJ6ttfc7k*flD;U *fItiLfclfia*i»RU *«**C£fc 
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7- (N, N-t*X JjJW^sOUI-JlXl-i/) 
-1- (4-n + yK>^) -4 (5H) , 10-W7-1H-1. 2, 
3-HJ7VO [4. 5-c] [1] ^>7T-fcfh°V (1 1 3mg, 7 8%) £ 

1 H-NMR (DMSO-d_ g ) : 5 3. 7 0 (3H, s) , 4. 55 
(2H, s) , 4. 75 (2H, s) , 5. 29 (2H, s) , 6. 01 (2H, 
s) , 6. 89 (2H, d) , 7. 00-7. 08 (2H, m) , 7. 22- 
7. 3 0 (2H, m) , 7. 2 7 (2H, d) , 7. 3 2-7. 3 7 (1H, m) 
, 7. 39 (1H, d) , 7. 71 (1H, dt). 7. 80 (1H, dt). 
"8. 1 7 ~(1H; d) 7 8. "4 7 (l H, d) . 87 6 4 (1H, d) . 11. 

2 6 (1H, s) . 

SIMS: m/z 5 9 0 (M + +1) . 

(b) mm (a) X-n^ntzl- (N, N-t*X (2-t°'J v?;M^;b) # 
;l//<^;M^ ;M-*>0 -1- (4-^ h*v"<>S*;lO -4 (5H) . 10 
-WV-1H-1, 2, 3-hU77o [4. 5-c] [1] K>VT^t° 
>(135mg, 0. 2 2 9mmol) ^ 7-7-JKO. 2ml) ih'j7 
J\s*a$m (2. 0ml) tZm^T, HMH (b) ilHj^M^fcJ;^ 

^a^ff9C<i:iCj:-oT N ^fE4fc&$J: 7- (N, N-tiX (2-k°'J^;Mf- 

;u) ^;^<^>f;uy^;U^-+-» -4 (5H.) , 1 0-^**7- 1H-1, 2, 

3 - h D77d [4, 5-c] [1] K>77-fer h°7 • - h 'J 7)l*u%m& 
(1 4 lmg. 8 8%) £'f§7t 0 

1 H-NMR (DMSO-_d g ) : 8 4. 6 9 (2H, s) , 4. 8 7 
(2H, s) . 5. 2 5 (2H, s) , 7. 0 0 (1H, d d) , 7. 0 7 (1 
H, d) , 7. 4 0-7. 6 0 (4H, m) , 7. 8 9 (1H, t) , 8. 0 3 
(1H, t) , 8. 2 8 (1H. d) , 8. 7 0 (1H, d) , 8. 6 5 (1H, 
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d) . 11. 2 9 (1H, s) . 
SIMS: m/z 4 7 0 (M + -2 CFj COOH+1) . 
UlSflJl 9 

7- (N-y^b-N- (2-b'U 2Jkll3. ^J^±±^±J^±}j) 
-4 (5H), 1 0-S?a-*y-lH-l, 2, 3-HJ7VP [4, 5-c] 

[i] K>'/7-tf tr> . h ij ^^Diattt 

(a) aK&BB^«W0 9 5/1 81 30©H«i«2 3 (a) lc|5®©7- 
#;l/*'*v/y h+->-l- (4-y h + ->^>^;U) -4 (5H) , 10-^ 
*V-1H-1, 2, 3-h'J7y*D [4, 5-c] [1] <>'/7irh°> (1 
0 Omg, 0. 2 4 5 mm o 1 ) £ N N r N-vMf\>!/*/l'i>.7 S K (2. 0m 

5,0 >5A ^+t7Atn^7i-h (119mg, 0. 2 6 9m 

mol)i. N-^?-;l^E;U*y > (0. 0 3ml, 0. 2 7 3mmol)£ N 
N-y^;b-2-h , =iU;U7$ > (3 3mg, 0. 270mmol) ON, N — 
9/*fr*ArI*T$ mm (lml) i*Jp^ ^MICT3 O^IBfflB* Lfc 0 R 

*5"<>5MO -7- (N-y^;U-N- (2-t°>J*;Mf-;U) a;!***** 

y*;M-*$/) -4 (5H) , 10-W;-1H-1, 2, 3-hUTVn 
[4, 5-c] [1] K>y*7-tft°> (1 1 lmg, 8 8%) £gfc 0 
1 H-NMR (DMSO-d_ 6 ) : 5 2. 82C6/5H, s) . 3. 0 
8 (9/5H, s), 4. 6 1 (6/5H, s) , 4. 66 (4/5H. s) , 

5. 1 1 (6/5H, s) , 5. 13 (4/5H, s) , 6. 0 0 (2H, s) , 

6. 89 (2H, d) , 6. 9 2-6. 99 (1H, m) , 6. 99-7. 07 
(1H. m) , 7. 27 (2H, d) , 7. 3 2-7. 3 8 (1 H, m) . 

7. 41 (1H. d) , 7. 76 (3/5H, t) , 7. 84 (2/5H, t) , 
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8. 14 (3/5H, d) , 8. 15 (2/5H, d) , 8. 51 (3/5H. 
d) , 8. 6 3 (2/5H. d) , 11. 2 4 (1H, ~s) . 
SIMS: m/z 513 (M + +1) . 

(b) lute (a) tltzl- (4-> -7- (N-> 

f-;U-N- (2-b°'J $?;uy*;U) ijjW<^4Jl/f-Jl7ir^ri/^ -4 C5Fi) , 
10-SM-+V-1-H-1. 2, 3-hU7 % /a [4. 5-c] [1] 'O'/T 
-tft°>(14 9mg, 0. 2 9 lmmo 1) 7-7-;l/ (0. 3ml) th 
>J7*taffil(3. Oml) ££ffl^T> HJg^Jl (b) igftldKfiiisJ; 
CfMS^ff^CilckoT. SBE^b^J: 7- (N-^^-N- (2-b*»J 

9 Jfr* * ;bA<€-vf ;i/-/ f- frOr +•» - 4 ( 5 H) , - 10 ^ v ^ 1 H 

-1, 2, 3-Hj77o [4. 5-c] [1] <OV7W> • h U 7;M-n 
B&&(130mg, 88%) *»^ 0 
1 H-NMR (DMSO-d_ 6 ) : 5 2. 8 3 (1 H, s) , 3. 1 3 

(2H, s) . 4. 71. (2H, s), 5. 13 (2H, s) , 6. 98 (1H, 
dd), 7. 06 (1H. d) , 7. 39-7. 57 (2H, m) , 7. 901 

(1/3, t) , 8. 04 (2/3H, t), 8. 25 (1/3H, d) , 
8. 27 (2/3H, d) , 8. 62-8. 70 (1H, m) . 11. 27 (1 
H, s) . 

« 

SIMS: m/z 3 9 3 (M + - C F 3 C 0 OH+ 1 ) . 
HlfeffJ2 0 

7-7^-4 (5H), 1 0-S?**y-lH-l, 2, 3-HJ7Vp 
[4, 5-c] [1] ^>V7-tfb°> 

(a) 7)l3y%m%T, -7 8° Ctrx h^t Ka75> (2 0. Oml) 
tel. 0M yf-SA t'Xh V Jl>7i KOfh7t Ko75>?§& 

(9. 4 9ml) *flD*.x 3'0#Rfla#Lfco C ftJCT'o h°t-;Hxf;l, 
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(0. 78ml, 8. 6 2mmo 1) Of^t Kn75> (2. 0ml) 
Ztiaz., 3 0 55fiBa# L tz 0 4 - t -7 v/^;l/^-;ur $7-2-- 
hn^XT^ft K (1. 5 3 g, 5. 7 5mmo 1) O-r t 
> (2 0ml) *tt£fln>U -6 0* C*T?#HBLTs 3 0£IHHI#Uto ZO 

■*y*f*l*'&miiZo «K*«EE*4U tttttti Lrxf-^ 4- (4- 
t -^h*«>*^jKi/UT5 ;-2--Fo7x-;W -4-t Kn*->-2- 
7*yx-h (693mg, 3 3H) 
1 H-NMR (CDG-1 3 ) : 6 1. 3 0 (3 H. t) , 1. 5 3 (9 

H. s) . 3. 5 5 (1H, d) , 4. 2 4 (2 H, q) . 6. 0 7 (1 H, d) 
. 6. 92 (1H. s) , 7. 58 (1H, dd), 7. 77 (1H, d) . 
8. 2 0 (1H, d) . 

S IMS : m/2 3 6 5 (M + +1) . 

(b) JhfB (a) X%fz^)V 4 - (4 - t -7 h * $/* ;M£=JU7 i J 
-2--hn7i-;l/) -4-kKn + ->-2-yf;x-h (6 9 3mg. 

I. 90mmol) i4-> h + -X>^7?K (776mg, 4. 76mm 

o 1) t%Y)V3-y (3 0mi) \zmmu loo* azxm&mtiio me 

;U= 1 : 1) XffiglLX^ xfA 4- ( (4-t-7h**>*JM*-*75y 
-2 ho7x— ;l/) fcKn + S/yf-^) -1- (4-7 h + S/'OSMO - 
1. 2, 3- x^;U 5- ((4-t 
-7*h*^;^-^7; ;-2-ihn7xi*) tKo+^f;W - 1 - 

-1, 2, 3-hU7 % /--«'-4-*^#**>l/-h 
iOl : lcDS^I (1. 3 3g) ^fcoCOl^Jd. 3 3 g) *WC* . 
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(3 0ml) Cjg«¥U ZJMcvyily (3. 5 g) 3 0 #BHK 

T> xf-;l/ 4- (4- t -7h*->*;;l/**x;U7S y-2--hnO^;u) 
-1- C4-/ h + S/'OSW -1, 2, 3-hU7 ( /-^-5-^;U^v/ 
U-hix 5- (4- t -7h*->#;U*'^;b7$y-2--hn'<> 

'/ -f AO -1- (4-y h*v"Oi>/lO -1, 2, 3-htf77-;U-4-27 

: (872mg, 8 7%) £$fc„ 

1 H-NMR (CDC 13) : 5 1. 15(3/2H, t) , 1. 34 
(3/2 H.t). 1. 5 1 OH, s) , 3. 7 5 (3/2Hrs) , 3. 7 
8 (3/2H, s) . 4. 12 (1H, q) . 4. 3 9 (1H, q) . 5. 7 1 
(2H, d) . 6. 83 (2H, m) . 7. 18-7. 72 (5H, m) . 
8. 10 (1/2H, d) . 8. 19 (1/2H, d) . 
FDMS : m/z 5 2 5 (M + ) . 

(c) ±JH (b) X^tz^Jl 4- (4- t - ^h+^^^-^T; J 
-2--ho^>>/^ )V) -1- (4-^ h* 9 sO*JA>) -1. 2, 3-hU 
7 , /-A/-5-*A<jJ?*->U- x^;U 5- (4- t -7 Y^isijfrtf— 
J^7U-2--haOV^Jl) -1- (4-;< h*v"Oi>/U) -1, 2, 
3- M77-;!/- 4-#A/*'4 ->U- hi© 1 : l©g£$j (8 7 2mg) 0 
R$*xf-;|,gjfc (2 0m 1) 1 0%'*7>JVI*&% (3 0mg) &UaA.X^ 

*7A^D7h^77-f- (h;Ui> : ft&xf-A^ 2 : 1) Kcfc^ffSgLTs 
xf-;!/ 4- (2-7^y-4-t-7h + i/^;l/^;l/7^'<>vV;b) - 
1- (4-> h + S/'OSW -1, 2, 3- h «J7 % /-^-5-*;U*>->U 
- h (c-1 (LP) ) (217mg) ^ ft^|c-l ixf ;b 
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5- (2 -7 5; - 4 - t - 7 h^i/*;l/*-^7 5 M>y>f ;W -1- 
(4-J h+S/'OSW) -1, 2. Z-bVTV-)l-4—ftJ\<#*i/U-\> 
( c-2 (MP) ) t®m.&® (2 1 9m g) fcflfco 

c-1 (LP) ; 

1 H-NMR (CDC 1 j ) : 5 1. 0 8 (3 H. t ) , 1. 5 1 (9 

H, s) , 2. 3 5 (2 H, b r) . 3. 7 9 (3 H, s) , 4. 1 8 (2H, 
q) , 5. 84 (2H, s) , 6. 18 (1H, dd), 6. 51 (1H, b r) 
. 6. 5 8 (1H, s) . 6. 8 6 (1H, d) . 7. 15-7. 3 8 (4 H, 
m) . 

S IMS : m/z 496 (M + +1) -.- 

(d) ±fS (c) (2 1 7mg) Ot* J-)\,m&. (2ml) 
K> 2 8%±h*)Vl*J h*-> KO^y-;bjg?& (10 4 1 ) £j&D;io 3 
^iSCTPlfc, fffflLrt:ttli*i«KLTx 7 - t -7 
7;/-3-(4-n + ^^) -4 (5H) , 10-S>*-*V-3H- 

I. 2, 3-HJ77o [4, 5-c] [1] ^> l /7t'f> (1 4 1. 8mg, 
5 5%) Z'mz 0 

1 H-NMR (DMS0-d, 6 ) : 6 1. 4 8 (9H, s) , 3. 7 0 
(3H, s), 6. 13 (2H, s) , 6. 8 9 (2H. d) , 7. 17 (1H, 
d) , 7. 23 (2H, d) , 7. 36 (2H, s) , 8. 02 (1H, d) , 
9. 6 1 C1H. s) . 

(e) ±IH (d) -?mtz7 -i-7Y*i/i])l'#-)\'TlJ -3- (4-^ 
h+^yjJA) -4 (5H) , 10-^+V-3H-l, 2, 3-MJ77 
n [4, 5-c] [1] K>V*7-bft°> (1 0 Omg, 0. 22mmol)£ N 
T-V-;K0. 5ml) i h »J 7JU*nfm (5. 0ml) i*fl|^T> 5Ht 

m ( b ) i mtcKm u m< 1 n tkim;* mj * a^j*-?* h u 
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l*i&tLtZo CCD^^7-<^>HP-2 0 (* : 7* h>=4 : 1) 
•CUM LTx »«fe»*iLT«Bft^tt: 7-75^-4 (5H), 10—2 
**V-1*H-1. 2, 3-MJ7V*n [4, 5-c] [1] OVj-tit'XD 
^HJ 1 ?^ (2 0mg, 4 0%)^., 

1 H-NMR (DMSO-d_ 6 ) : 5 3. 4 2 (2H. b r) , 5. 9 
5 (1 H, s) . 6. 4 1 (1 H, m) . 8. 0 0 (1 H, d) . 10. 17 
(1H, s) . 

7-7-tr»;U7; y-4 (5H), 1Q-S?**y-1H-1, 2, 3-h'J 

7"7d [4 ,"~5 -~c YZSJQ[ZSZ22¥¥2. " " """" 

(a) TJl^y^mm.T. -7 8° C-e^V^nb';P7i> (1. lml, 
7. 7 0mmol) Ofh7bKD77> (12ml) Mi:> 1. 5N 7* 
;l/'J^^A (4. 8ml, 7. 22mmol)^»n^ x 3 O^WHW* Lteo 
t> :oMlc/oft-;H!xf-;K0. 9ml, 8. 66mmol)£4 
-Tirf-^T? y-2-— hD^>X7^rt K (1. 0 g, 4. 8 1mmol) 
Oxh^fcKa75> (6ml) 8»££JgfcJn;U -78° C T $ t> lc 1 BfFal 
ti^L^o KJEftKllift (0. 9ml, 14. 9 lmmo 1 ) h5 t Ko? 
7> (3ml) »tt«D*fc|fc> M^^T'ffltfjL/Co 
JSagS****- b U -7 A*?§?g N *LTtSft:&^7j<©JISKifeo*: 0 

-tKo + ->-4- (4-7-lr^;l/7i ;-2--hD7x^) -2-Zfi-J 
x-h (1. 613 g) £$fc„ flbftfcxf-;b 4- 1 Kn*->-4- (4 
-7-trf-;U7iy-2-^-hD7x^;b) -2-7f-./x-h£h;Ux> (14 
ml) i:»»U C<li:4-y h+i/K^W^K (2. 3 5 g. 14. 4m 
mo 1) *Jn** 10 0° Ctrl 8 NHfflJDlKfflB^ L ^ e £ft&£M&£T'#£PL 
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3-hU77-/l'-5-a;M**S/l/-h (a-1) 

« 

-1, 2, 3- h 'J 77-*- 4 h (a-2) <h© 
3:1®«£*&(1. 09 g, 48%)£'#£ 0 
a-1, a-2 g> 3 : 1 ; 

1 H-NMR (DMSO-d 5 ) : 6 1. 25(3/4H, t) . 1. 
29 (9/4H, t) , 2. 07 (3/4H, s) , 2. 09 (9/4H, s) , 

- 3. 6 8 (-3/4 H, s) , 3, 7 2 (9/4 H. s) -.- 4. 2 7 (1/2 H, 

q) , 4. 37 (3/2H, q) , 5. 42 (1/4H, d) , 5. 54 (1/ 
4H, d) . 5. 7 5 (3/4H, d) , 5. 8 0(3/4H, d) , 6. 2 5 
(3/4H, d) , 6. 66 (3/4H, d) . 6. 72 (1/2H, d) , 

6. 9 0 (2H, d) , 6. 9 6 (1/4H, d) , 7. 0 9 (1/4H, d) , 

7. 10 (1/4H. d) , 7. 15 (2H, d) , 7. 52 (1/4H, d) , 
7. 8 4 (3/4 H, dd) , 8. 0 0 (3/4 H, d) , 8. 17 (1/4 H. 
d) . 8. 35 (3/4H, d) , 10. 34 (1/4H, s) , 10. 4 0 
(3/4H, s) . 

S IMS : m/z 4 7 0 (M + +1) . 

(b) SufB (a) T'^ft/cxf-^ 4-t Ko*->- (4-7***T 5 

;-2-rhD7x-;0 y^;u-i- (4-^ h+^v^) - 1. 2, 3 

- h 'J 77-*- 5 h (a-1) £ x x^;U 5-tKo + -> 

- (4-7-bf-;U7i 7 - 2 -- hn7xJi;l/> (4-^ h^i<"< 
^*) -1, 2, 3- h V7'/-*-4-**jK*i/U- I> (a-2 ) to 
3:lOl^l(7 0 8mg, 1. 5 lmmo 1) <Dffit/?-\/> (1 5m 1) 



WO 97/00258 PCT/JP96/01628 

6 1 

mtZs (2. 1 2 g) *lp* s mu-z-mst&it:, sxm 

tX^Jl 1- (4-> h + S/'OSW) -4- (4-7-fe^;P7 = y-2- 
-^^;|,) -1, 2, 3-HJ7'M-5-M^->i/-h (b- 
1) 1- (4-^ b*i"Oi*A>') -5- (4-7*^7 5 

2-^hD^>y^;P) -l, 2, 3-hU7y-;U-4-*;b**+v/i/-h 
(b^2) i©3 : l®m&® (6 5 5. lmg, 9 3%)£*§fc 0 
b-1. b-2 Q3 : ISM; 
H-NMR (DMSO-di 6 ) : 6 0. 9 2(3/4H, t) , 1. 
21 (9/4H; t)r2. 12-(3/4H, s~)~, 27" 13 (9/4 H, s>". " 
3. 68 (3/4H, s), 3. 73 (9/4H, s) . 3. 98 (1/2H, 
q) , 4. 3 1 (3/2 H, q) , 5. 6 6 (1/2 H, s) , 5. 7 2 (3/ 
2H, s) , 6. 8 4 (1/2 H, d) , 6. 9 3 (3/2 H, d) , 7. 2 2 
(2H, d) . 7. 46 (1/4H, d) , 7. 69 (1/4H, d d) , 
7. 72 (3/4H, d) . 7. 92 (3/4H, dd). 8. 28 (1/4H, 
s). 8. 4 9 (3/4 H, s), 10. 7 0 (3/4 H, s) , 10. 7 6 
(1/4H, s) . 

E IMS : m/z 4 6 7 (M + ) . 

(c) buIS (b) T:'&t>ntz^3-JU 1- (4-^ Y * V )V) -4- 

(4-7-fe*^7 5/-2--hn^>y-OU) -1, 2. 3-hU7y*-^- 
5 I/- h (b- 1) £ N x^;l/ 1- (4-^ h s;^) _ 

5- (4-7W7;;-2--hD-(^;l,) _ lt 2 , 3-HJ7'/- 
^-4-#;M?*->U-h (b-2) i©3 : ISM (6 5 0rag, 1. 39 
mmo 1) Zfffit^Jl' (2 9m 1) K%fr>U 10% (6 5 
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Lfcft> ffl&Zft&mmU «ftttt*H»t*CilcJ;*)> x*;u 4- (2- 
75y-4_ 7 ^^ 7 = j<^/^ju) -1- (4-> h + -X>v?;U) -1, 
2. 3-hU7*/-^-5-*;U**+i/U-h (c-1) x*;U 5- (2 
-7 5 y- 4 -7***7 5 J. Ad -1- (4-> h*>"<>s;*) - 
1, 2, 3-MJ7 % /-*-5-**#*5'l/-h (c-2) t®% : lOjg^ 
ft (5 6 5. 5mg, 9 3%) £*ffc 0 
c-1. c-2 03 : lzi£ft; 

1 H-NMR (DMSO-d 5 ) : 5 0. 99 (3H, t) , 2. 05 
(3H. s), 3. 66 (3/4H, s) , 3. 73 (9/4 H, s), 4. 0 
2 (1/2 H, q) . 4: 14 (3/2 H, q) , 5. 4 3 (1/2 H, s ) ", 
5. 82 (3/2 H, s), 6. 36 (1/4H, d) , 6. 4 9 (3/4H, 
d) . 6. 66 (1/4H, d) , 6. 78 (1/2H, d) , 6. 94 (3/ 
2H. d). 7. 0 8 (1/2H, d). 7. 16 (3/4H, d) , 7. 2 7 
(3/2H, d) , 7. 38 (1/4H, s) , 7. 41 (3/4H, s) , 
7. 55 (3/2H, brs), 7. 64 (1/2H. brs), 10. 06 
(3/4H, s) , 10. 0 7 (1/4H. s) . 
E IMS : m/z 43 7 (M + ) . 

(d) 7*=/>£H«T % suae (c) TfcStlfcx** 4- (2-7$ y 
-4-7***7 5 >"<>»/**) -l- (4-> h**K:/5>*) -1, 2, 
3-hU7 4 /-*-5-**#*->l/'-h (c-1 ) £ N x** 5- (2-7 
^-4-7W7;y<>V^^) -l- (4-y h*£"<>i**) -1, 
2, 3- h U 7'/-*- 5 -**#+* I/- h (c-2 ) <b<P3 ; ll^i 
(5 5 0mg, 1. 2 6mm o 1) (4m 1) *JfrT% 

5. 1M -^h'^A^ h + i/K (0. 27ml, 1. 3 9 mm o 1 ) *Jn*.* 
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-7±i-JU7lJ-3- (4-yh+>"<>^) -4 (5H) , 10-*** 
V-3H-1, 2, 3-h'J7'/D [4, 5-c] [1] K>V7-tfb°> (d- 
1) £ % 1 -T*=f-)171J -1- (4-n4M>-^) -4 (5H) , 
10-SM-+V-1JH-1, 2, 3-h'JTyn [4, 5- c ] [i] < >v r 7 
■tftT> (d-2) i®3 : ISM (3 3 9. 8mg, 6 9«)*»fc 0 
d-1. d-2 ®3 : im&®\ 

1 H-NMR (DMSO-d_ fi ) : 8 2. 1 0 (3H, s) , 3. 7 1 
(3H. s) , 5. 99 (1/2H. s) , 6. 0 7 (3/2H, s) , 6. 9 
0 (2H, d) , 7. 2 7 (1/2 H, d) . 7. 3 0 (3/2 H, d) , 
7. 44 (3/4H, dd). 7. 4 7 (1/4H, d d) . 7. 79 (1/4 
H, d), 7. 8 3 (3/4H. d) , 8. 13 (1/4H, d) , 8. 17 
(3/4H, d). 10. 40 (3/4H, s) , 10. 45 (1/4H, s) . 
11. 49 (1H, brs) . 

E IMS : m/z 3 9 1 (M + ) . . 

(e) BufS (d) T»&nfc7-T-fe^7* 7-3 - (4-7 h + S/'O 
-4 (5H), 10-5>**V-3H-1. 2. 3-h»J7»/o [4. 5 
-c] [1] ^>77-tff> (d-1) 7- T H ? ^ ;I/7 , y _ 1 _ (4 _ y 

h*-X>J>A) -4 (5 H) , 10-^+V-lH-l, 2, 3-HJ77 

0 C4, 5-c] [1] OV74ff> (d-2) iCD3 : l<Dm£® (15 0 
mg, 0. 3 8ramo 1) IC N 7— V-;U (0. 4ml) h'j7/U;fnM 

(4. 0ml) 60" CT-2 O^BWB^tfc, »fi«K*«ETS± 

LT. «fefea«t9*i LT«Efl:^ft : 7-7-fe*;U75/-4 (5H) , 

1 0-^**7- 1H-1, 2, 3-h'J7Vn [4, 5-c] [1] K>»/7 
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■ 

•tft°> (1 OOmg, 9 4%) %'®iZo 
1 H-NMR (DMSO-d_ fi ) : 6 2. 11 (3H, s) . 7. 4 9 
(1H, dd) , 7. 8 4 (1H. d) . 8. 2 4 (1H, d) , 10. 4 4 
(1H, s) , 11. 4 4 (1H, b r s) . 
FDMS : m/z 2 7 2 (M + +1) . 

mmm2 2 

4 (5H), 1 (4 -7x-;l^h*y"<:/VW;b7;7) 

-1H-1, 2, 3-HJ7-/Q [4, 5-c] [1] ^O'/T-^b'^ 

(a) 7;1^>5?HM"K -78° CZ-iUVfafJlTZ > (0. 6ml, 
4. 2 6 mm o I) ©-f- h5t Kn77> (1 2 rnDtii: IT 5 N 
;MJ**A (2. 66ml, 3. 9 9mmo 1 ) £JD;U 3 OftfflffitltZo & 
Z<D%J&mzzfat°*-)m*-1-Jl< (0. 49ml, 4. 79mmol) 
2--ho-4-7x^;l/y|> + >X>'/^;t,7; yOXTibft K 
(1. 1 g, 2. 6 6mmo 1) ©xhvt Kn7^> (3m 1) Mi^-JISJC 
jD^-78' CT-$t»(cll^OT^L^o (0. 47ml, 8. 

2 5mmo 1) ©f h7t Kn77> (3m 1) mm%:1]UZ.tz'&^ Pltx^-? 

~^yh + v/K>y , 'T;i/7$y7xJi;i/) -2-^yx-h (l. 44 3 g) 

h + ^>'/^^7; / 7*iA) -2-7*f;x-F^(>^x> (10ml) 
IzmmU Ztl\z4-/ Y * f<y is )],7 i?V (1. 3 g, 7. 98mmol) 

^snx.. ioo° cTr5m<mm&itz 0 Et&mzw&tTftmitz^ m 

L^ H ^«?ITOLT> xf-^ 4-tKn+->-l- (4-^ h + 
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-1. 2. 3-hU7y-^- 5 -^;^>i/U~h (a-l) (5 5 0. 4m 
2. 2 6%) *6K5«*«SU »&nfc»**^**>:|»xf. 

* (1 : 1) rmLtz&imtZZtlz*.^ x** 5-tKo+S/-l- 

;;7x-^)^^-l, 2, 3-hUTy-*-4-**#*.>i/-h 
C - a ~2) (466. 3mg, 30%) £*ffc 0 
a-l ; 

H-NMR (DMS0-d fi ) : d 1. 31(3H> t) § ^ 7Q 
-1, 8 2- (4H, m> f 2. 6 6 (2H, t) , 3. 7 2 (3H7"sT. 
4. 09 (2H, t), 4. 37 (2H. q) , 5 . 76 (1H, d) . 5. 8 
1 (1H, d), 6. 28 (1H, d), 6. 70 (1H, d) , 6. 91.(2 
H. d). 7. 08 (2H, d), 7. 12-7. 33 (7H, m) , 7. 98 
(2H. d), 8. 04 (1H, d) , 8. 15 (1 H, d d) , 8. 54 (1 
H. d) , 10. 5 0 (1H, s) . 
SIMS: m/z 680 (M + +1). 
a -2 ; 

1 H-NMR (DMSO-dg) : 6 1. 26 (3H. t) . 1. 70 
~1. 8 2 (4H, m) , 2. 6 6 (2H. t) . 3. 6 3 (3H, s) . 
4. 09 (2H, t), 4. 2 8 (2H, q) , 5 . 44 (1H, d) , 5. 5 
6 UH, d), 6. 73 (2H, d) , 6. 91 (2H, d) . 6. 98 (1 
H. d), 7. 07 (2H. d), 7. 12-7. 34 (7H, m) , 7. 84 
(1H, dd), 7. 96 (2H, d), 8. 37 (1H. d) , 10. 43 
(1H, s). SIMS: m/z 6 80 (M + +1). 

(b) huIS (a) T^tlftxf^u 4-fcKo*v/-l- (4_y j^j, 
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O'Jjl) - (2--hD-4-7x^h + -X>«/>f^7U7x^) 
t?)\>-l, 2, 3- MJ77-;l/-5 ->b-h (a-1) (5 4 8. 
9mg, 0. 8 lmmo 1) ®^nn*;l/A (8m 1) Tg&lc^ zmt^yiiy 
(1.65 g) ^S-e-BfeS^LfCo KJS&£-fc:7^ hT-^ilU ft 

(4-^ -4- (2--fa-4-7x^h + -X//^ 

(b-1) (5 3 4. 5mg. 9 8%) %%tz a 
b-1 ; 

1 H-NMR - (DMSO-^g ) : d 1. 1 7 (3H, t) . 17" 7 0 

~1. 81 (4H, m) , 2. 66 (2H, t) , 3. 74 (3H, s) , 
4. 10 (2H, t), 4. 31 (2H, q) , 5. 73 (2H, s) , 6. 9 
4 (2H, d) , 7. 10 (2H, d) , 7. 1 2-7. 4 0 (7H, m) , 

7. 7 7 (1 H. d) . 8. 0 1 (2H. d) , 8. 2 4 (1 H, d d) , 

8. 69 (1H, d) , 10. 75 (1H, s) . 
SIMS: m/z 6 7 8 (M + +1) . 

mi&K (a) -Cibnfcxf;!/ 5 - 1 Kn*->- 1 - (4- J h*Jw<>i> 
;10 -5- (2--f>D-4-7x-^h + -X>'/-f;P7;M> , />f/l/) 
-1. 2, 3-h»J7»/-^-4-**#*->l/-h (a-2) (4 5 8. 3m 
g, 0. 6 7mmo 1) O^dd^A (7ml) -iftT>^f> 
(1. 3 7 g) £7jn*.> MMT-~mtfttZZ±K£*)^ Jtfeifttttti LTx 
1- (4-^ b^r^O'JJl) -5- (2--ho-4-7x^h + 
•X^'/^ATUO^^-l, 2, 3-h'J7 l /--'l/-5-*mi/ 
(b-2) (428. 4mg, 9 9K)*ftfc c 
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b-2 ; 

1 H-NMR (DMSO-d^) : 6 0. 9 5 (3H, t) . 1. 7 0 
~1. 82 (4H, m) . 2. 66 (2H, t) , 3. 68 (3H, s) , 
4. 0 0 (2H. q), 4. 10 (2H, t) . 5. 6 8 (2H, s) , 6. 8 
6 (2», d). 7. 09 (2H, d) , 7. 15-7. 32 (7H, m) , 

7. 53 (1H, d) . 7. 99 (2H, d) . 8. 03 (1H, dd). 

8. 4 9 (1H. d) . 10. 7 9 (1 H, s) . 
S IMS : m/z 678 (M + +1) . 

(c) HufS (b) T^^tLfexf-^U 1- (4-/ h*ri"<>i?jV) -4- 
(2~- ^ > V+hT XJ K y -1,2 ." 

3-M7!/-*-5-**#+*l/-'h (b-l ) (52 9. 5mg, 0. 7 
8mmo 1) £ N x^y-;p (8m 1) (2m 1) £Cg*U 

1 0% /«55*«>2>£* (5 3mg) *Jd^ ^K^fflmTs SftTllBliMB* 

Lfco Wm**?4 M?5«Lfc^ L£ 0 «ftfj«j*awt-« 

CilC«k»3 N StfeiftK^i LTi*;l> 4- (2-7;;-4-7i-;^h + 

5"<> , /'f;i/7;;'(>^;W -l- (4-t h*i"<>vji) -i, 2. 3 

-FUT'/-*-5-**#*S/l/-h (c-l) (4 8 4. 4mg, 9 6%) 
c-l ; 

1 H-NMR (DMSO-_d 6 ) : 6 1. 02 (3H, t) , 1. 70 
~1. 8 0 (4H. m), 2. 6 5 (2 H. t) . 3. 7 4 (3 H, s) , 
4. 03 (2H. q) , 4. 09 (2H, t) . 5. 83 (2H. s) , 6. 7 
8 (1H, dd) , 6. 95 (2H, d) , 7. 04 (2H, d) , 7. 1 3~ 
7. 37 (8H. m) , 7. 57 (1H, d) , 7. 93 (2H, d) . 10. 
1 6 (1H, s) . 
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S IMS : m/z 64 8 (M + +1) . 

HtifH (b) Tf^btiTtiif-;!/ l- (4-/ Y*i/<y : J)V) -5- (2- 
-hn-4-7ii;l/yh+^^;H5 yO'Af )V) -1, 2. 3-b 
V7V-)l-4-l3)Utf*'sls-V (b-2) (422mg, 0. 62mmol) 
3>9J-k (6ml) t&Mz-i-Jl (3ml) £Jn;U 3 61=10% 

5? •> ( 4 2 m g ) zm*.^ ?m%mnT^ mMx^mmt 5c£i=j:!k 

x^;U 5- (2-7$ J - 4-7 YZ-i/OV-OlTl JOV^Jl) 

-1- (4-^hW>i>A)-l, 2, 3-hU7»/-^-5-*-«/#*-> 
(c-2) (34 4mg, 85%)£*§rt: 0 

' c-2 ; — - - - • — - 

1 H-NMR (DMSO-d { ) : 6 1. 0 0 (3H, t) , 1. 7 0 
-1. 8 0 (4H, m) , 2. 6 5 (2H, t) , 3. 6 7 (3H, s) , 
4. 0 3 (2H, q) , 4. 10 (2H, t) , 5. 4 5 (2H, s) , 6. 6 
4 (1H, dd). 6. 71 (1H. d) , 6, 80 (2H, d) , 7. 04 
(2H, d) , 7. 11 (2H, d) , 7. 15-7. 33 (5H, m) . 
7. 6 0 (1H, d) , 7. 6 6 (2H, b r s) , 7. 9 2 (2H, d) , 
10. 1 7 (1H, s) . 
S IMS : m/z 6 4 8 (M + +1) . 

(d) T)V3y%m%T^ milS (c) X-m^titz^i-Jl 4- (2-T^y 
- 4-7 s.—h? ' h * i/^O »Af ^7 '5 J )V) -1- (4-;< h + 

-1, 2, 3- b')7V-Jl,-5-JjJl#*i/ls-h (c-1 ) (4 7 
5. 6mg, 0. 7 4mmo 1 ) <b t $j -ji (5 m i) fefciz^ 7jc^T> 
5. 1M i-h'J^A^ h + i/K (0. 16ml, 0. 8 lmmo 1) fcflDAs 

*#T-e2 o#, mux— m&WLtio m&m&mz7kzija^ iRBiitztmz 
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- (4-^ Y*i/<>*JAd -4 (5H), 10-WV-7-7xi^h 
*v"OW*7$y-3H-l. 2. 3->U7'/o[4, 5-c] [1] < 
>77tft-> (d-1) (361mg, 82»«fc 0 
d-1 ; ' 

H — NMR (DMSO-d 8 ) : 5 1. 6 8-1. 8 2 (4H. m) , 
2. 66 (2H, t). 3. 72 (3H, s) , 4. 09 (2H, t) , 6. 0 
9 (2H, s) , 6. 9 0 (2H, d) , 7. 0 6 (2H, d) . 7. 1 3-7. 
42 (7H, m), 7. 55 (1H. d d) , 7. 97 (2H, d) . 8. 03 
(1H, d), 8. 18 (1H, d), 10. 4 5 C1H. b r s) , 11. 6 
0-C1H, b r s) . - " 
S IMS : m/z 6 02 (M + +1) . 

(e) ftSIE (d) T-nt>tltz3- (4-^ h*-X>S?/tO -4 (5H) , 

10-WV-7-7x^7h^M>y^7iy-3H-l, 2, 3- 
hVTVxj U, 5-c] [1] <<>V7*\£> (d-1) (3 5 6mg, 
0. 5 9mmol) C7-7-;K0. 6m 1) t Y U 7JU*uWm (6. Om 
1) 6 0' CT1 03MWB*Lfc. 0UMfll«ttBETWcL^ ff 

£ LTMf2{t£$J : 4 (5H)_, i o-^v-7-7x^;l/7h+i//<>y 
^7$ y-lH-1, 2. 3-M7Vn [4. 5-c] [1] 'OVT-tft' 
> (2 2 5mg. 7 9%) £f|fc 0 

H — NMR (DMSO-d { ) : 6 1. 70-1. 82 (4H, m) , 
2. 66 (2H, t) , 4. 09 (2H, t) , 7. 07 (2H, d) , 7. 1 
3-7. 3 3 (5H, m) , 7. 6 1 (1H. dd) . 7. 9 8 (2H, d) , 
8. 15 (1H, d) , 8. 2 9 (1H, d) , 10. 5 5 (1H. s) , 
11. 44 (1H, brs). 



1 



I 
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FDMS : m/z 482 (M + +1) . 
fl3feflJ2 3 

8—f v7pfl*S/-7-y h*i/-4 (5H), 10-S?**y-1H-1. 
2, 3-h'J7Vp[4, 5-c] [1] Oy/7-tft:> 

(a)' 7;l/=f>^ffl^T, -7 8' CT^ V^ohVUT^ > (5. 0ml, 
3 6. Ommo 1) ©f h?t Kn77 > (7 5m 1) ^lc N 1. 5 N 7 
^;M^A (2 2. 6ml. 3 3. 8mmo 1) £;&n;U immffi$ltz 0 & 
C©£iS&lw7nt e *-;t/&i*;l, (2. 9ml, 2 8. 2mmo 1) t 
5-^V^D^+->-4-y h + S/-2--hn^>X7;l'7 s h K (4. 5 g, 
1 8. 8 mm o I ) ©x h 7 t- Ko 77 > (5 0 m 1 -) ig&££JIglcfln;U 
-78° CTSbfcl. 5^SJ$L^o Kfommm (5. 9ml, 102m 
mo 1) (Df-Yvt h°a7?> (2 0ml) ®m*m^ &^T7k*1jQA.tz'&^ 

?§^^EESitTx ^»£LTxf-;U 4 - (5 -4 y^n#+<>- 4 -^t 
h + v-2--Kn7x^) -4-t Kn + y-2-7f;x- h (7. 2 7 
g) £^fc 0 mtlfzx.^jl 4- (5-Y77°o#+>>-4-y h + i/-2 
--hD7x-^) -4-t KD4->-2-^f-yx-h*h;| / x> (60ml) 
fcfcfl?U Z11K4-J h + i/l'sif/UT'JF (9. 2 g, 56. 4mmo 1) 
10 0 s CT—BfeMit^Lfco R«»*ffla*7??«ILfc^ «ttt* 

Wm^Jl=l : 2) l=«k&*|S!LTx xx;U 4- (1-t Kn*i/- (5- 
>fy^ a ^.>-4_y ^•>-2-;hD7x-;l.) y r ;lO -1- (4-^ 
h + i"<>S>A) -1, 2, 3-Hj7V-;P-5-:ft;Wr->l/-h (a-1 : 
{5&&©£i£$| (L P) ) £> x^;U 5- (l-fcKn*->- (5-^v^ D 
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#*->-4-y h4->-2--hD7x-;l/) Jf-A) -1- (4-^ 
y : J)V> -1, 2, 3 - m TV-A- 4 -ft;H?*'>U- h (a - 2 : WHt 
©£fi5& (MP) ) £<D1 : 10M (7. 0 1 g, 7 5%) 

a-1 (LP) , a-2 (MP) ©1 : l©g£$I ; 

1 H-NMR (CDClj): 5 1. 3 4-1.' 5 5 (9H, m) . 
3. 59 (1H, d) , 3. 77 (3H. s) . 3. 92 (3H, s) , 4. 4 
1 (2H. q) , 4. 69~4. 76 (1H, m) , 5. 81 (1H, s), 
5. 83 (1H, s) , 6. 82 (2H, d) . 6. 93 (1H, d) , 7. 2 
0 (2H, d) , 7. 43 (1H, s) . 7. 67 (1H, s) . 

S I MS : m/z 50 1 (M + +1) . 

(b) Htiie (a) T?mk>tltz4t&® (a-1) <b{fc£%) (a-2) <h©l : 
l©jg£$!(7. 0 1 g. 14. 02ramol) Oig^fU> (160ml) 

mmz^ m'&zm.it^yay (24 g) *jd^ m&-zr-Bfc«#L/co siss 

ATOi LTif ;b 4- (5-^V^o^->-4-y h + ->-2--hn'< 
>'/-OU) -1- (4-^ + -X>-^) -1, 2, 3 - h U T V-Jl>- 5 - 
*;UiK*->l/-h (b-1 : LP) t > 5- (5— T y^D#+->-4 

h*v/-2--hn'O*A0l0 -l- (4-y h + i/<>v?;P) -1, 2, 
3- h , ;TV-;P-4-^;L'**4i/U- b ( b-2 :MP) ©1 : 1 £©ft£ 
© (6. 9 8 g, 10 0%) £*§fc 0 
b-1 (LP) , b-2 (MP) ©1 : l©zg£$j; 

■ 

1 H-NMR (CDC 1 3 ) : 6 1. 1 7 (3/2 H. t) . 1. 3 7 
~1. 43 (9/2H, m) , 3. 78 (3H. s) , 3. 97 (3/2H. s) 
, 3. 99 (3/2H, s) , 4. 08 (1H, q) , 4. 42 (1H. q) , 
4. 5 5-4. 6 0 (1/2H. m) . 4. 67-4. 72 (1/2H, m) , 
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5. 70 (1H, s), 5. 78 (1H, s) , 6. 79 (1/2H, s) , 

6. 84-6. 88 (2H. m) . 6. 97 (1/2 H, s) . 7. 24 (1H, 
d) , 7. 42 (1H. d) , 7. 52 (1/2H. s) , 7. 67 (1/2H, 
s) . 

E IMS : m/z 4 9 8 (M + ) . 

(c) lulH (b) X'^^tlti^JU 4- (5— f y7n#*v/-4-y h 
*v/-2-i|«D^/l/) -1- (4-^ h*i"<> s JAd -1. 2, 3- 
h VTV->V- 5 1^- h (b-1 : LP) x.*)\> 5- (5- 

V^o^+>'-4-y h + ->-2-— hD^>'/-fA) -1- (4-^ 
<-> - It 2 , 3 — h U 7 4 - # S/V — K (b-2 : M P ) 
01 : 1£<D2I£#J (6. 7 3 g. 1 3. 5 2 mm o 1 ) Zffik^Jl (1 5 
0m 1) icfcfrU 1 0% ^S^Atfc* (6 0 Omg) *Jn;U M»( 

t> m^ti mfflmtitzo mm**?-! ^iiLfci atft&ttEStt 

SfeitttiLtxf;!/ 4- (2-7S/-5— f V^n#*S/- 4- 
/ h * S/'O W-fc) -1- (4-^ h + vK>i?;U) -i, 2. 3-MJ7V* 

5 l/- b (c -1 : LP) £„ 5- (2-7$/- 

5-^y^n^+»>-4-y ^M> > /^) -1- (4-^ hf-fOiSJl) 
-1, 2, 3- h'J7V*-;U-4-*;l/^->l/-h (c-2 : MP) Ol : 1 
(6, 2 0 g, 9 8K)*»fc 0 

c-1 (LP) , c-2 (MP) ©1 : lOa^to; 

1 H-NMR (CDClj) :« 1. 1 7~ 1. 2 0 (9 H. m) , 
3. 69 (3/2H, s) , 3. 79 (3/2H, s) , 3. 84 (3/2H. 
s). 3. 85 (3/2H, s) , 4. 04~4. 25 (3H, m) , 5. 2 5 
~5. 6 5 (1H, brs), 5. 8 5 (1H, s) , 6. 0 7 (1/2 H, s) 
, 6. 12 (1/2, s) , 6. 15 (1/2H, s) , 6. 34~6. 55 



» 
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(2H, b r s) , 6. 6 8 (1H, d) . 6. 8 6 (1H, d) , 6. 9 0 
(1/2H. s) , 7. 11 (1H, d) . 7. 33 (1H, d) . 
E I MS : m/z 4 6 8 (M + ) . 

(d) MS (c) X'^ihtlfz^Jl 4- (2-7Sy-5--fyyn#4- 
->-4-^ -1- (4-y b*isOVJl>) -1, 2, 3- 

hy7V , ~;l/-5-*;l^K*->l/-h (c-1 : LP) i % xf-^ 5- (2- 

7 5 rv^D^+->-4-y h*s/^>«/-f^) - l- (4-y h+i/ 

^<>^;U) -1, 2, 3-> U7V-;l'-4-*;U^->b- h (c-2 ; MP) 
©1:1 t<om&® (6. 2 0 g, 13. 25mmol) ^ 
(5 OmDiL^U" 2 8%^ K'J tf A/ Foy */^;l;j&&-(2. 9 
ml, 14. 57mmol) %1jqz_, MUX 3 BfRSJilft Lfc 0 %J&mK7k*m^ 

mitztmzmzL 'j^^-^jixm^ift^ %mlx^ mmsikvt 

-4 (5H) , 10-5>**V-3H-1. 2, 3-h'J77n [4, 5-c] 

[1] <>VTM\£y (d-1 : LP) 8--fvyo-f+>/-7-y h*-> 
-1- (4-^*M>^) -4 (5H) . 10-mv-lH-l, 2, 
3-MJ77n [4, 5-c] [1] K>«/7-tfe> (d-2 ; MP) t<Dl : 
l<Dm.&® (4. 3 9g, 7 9%)^ 0 

d-1 (L P) , d-2 (MP) ©1 : lom^S ; 

1 H-NMR (DMSO-d_ fi ) : 6 1. 27 (6H. d) , 3. 70 
(3H, s), 3. 82 (3H. s) , 4. 55-4. 60 (1H, m) , 
6. 02 (1H, s), 6. 09 (1H. s) , 6. 88 (2H. d) , 7. 0 
7 (1H, s) . 7. 26 (2H. d) . 7. 65 (1H, s) , 11. 10- 
11. 63 (1H, b r s) . 

FDMS : m/z 423 (M + +1) . 
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(e) 1512 (d) "e^t,n^8--f V/D^+i/-7-y h+«>-3- (4 

-J -4 (5H) . 1 0-vM-*y-3H-l, 2, 3-HJ 

77a [4, 5-c] CI] OVT-iff^ (d-1 : LP) 8— fV^o 
#+'>-7-n^>-l- (4-^ -4 (5H) . 

**V-1H-1. 2, 3-hUTVn [4, 5-c] [1] ^'/Tfh'V 
(d-_2 :MP) id : lOfi^jU (1. 5 5 g, 3. 6 8mmol) 
7-7-;l. (15ml) £ YV7)V*ufm. (6 0ml) t*WL* 1 QVX'l 

- —f-V^o*+->-W h4->-4 (5H) . 1 0— ^+V-1H-1, 2; 
3-hUT7n[4. 5-c] [1] 077-bf f> (5 4 Omg, 48%) £ 

1 H-NMR (DMS0-d_ 6 ) : 6 1. 2 8 (6 H, d) , 3. 8 4 
(3H, s), 4. 56-4. 63 (1H, m) , 7. 20 (1H, s) , 7. 
70 (1H, s) , 1 1. 1 9 (1H, s) . 
SIMS: m/z 3 0 3 (M + +1) . 
H»2 4 

7-4y7°p#*->-8-^ h*->-4 (5H), 1 0-i^y-lH-l, 
2, 3-h'J77o[4. 5-c] [1] <>V7-tfh°> 

(a) 7;Hf>£B5ns -78° CT*4 V^d tVl/7 $ > (0. 59m 
1, 4. 2 1mmol) Ofh7tKD77> (5ml) 1. 5N7f- 

;UUf-*A'vHJ->j|tf£ (2. 7ml, 4. 0 5 mm o 1 ) *Jo;U lH#MflB$ 
Lfco i^l 1 ^ COSMlc^Db^-^txf;!/ (0. 33ml, 3. 26m 
mo 1) Of hyt Kn75> (2ml) fgj&i 4 -4 77p#+S/- 5 -y h 
+ ->-2--hn<yX7;U7 J t K (5 6 2mg, 2. 3 5mmol)Orh7 
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t kd77> (5mi) mmzmimz., -78° c-zzzizi. 5mmmwi 

fz 0 Kfomzftm (0. 4m l. 6. 99mmol)Ofh7tKD77> (1 

«£&ES*LT, tife^Mi LTx^;U 4-tKo*s— 4- (4-4 
V^d^->-5-^ h+->-2--ho7x^l/) (9 0 

6m g) £'mz 0 nt>Htz3-?)l 4-kKn+->-4- (4— fV^a#+-> 
-5-^ h + ->-2--hD7x^) -2-7*f;i-h^h;l/x> (5ml) 
IwfcJB LV C tlJC 4 -X r7SW7"$>T'( 7 6 7m g , 47 7 0 mm dT) 

*abu ioo* cx'-mmmuzo wm^mutr^mtt:^ mm* 

#8x^=1 : 1) KJ:*)*i!S¥LT> x^;P 4- (t Ka*->- (.4—4 V 
7o#+->-5-^ h + ->-2--hn7i^) -1- (4-^h + 

-1, 2, 3- h U7V-;b-5-7V;U**+vU- h (a-1 : 
(LP) ) xf;I, 5- (t Kn*->- (4-^V7d^-> 
-5-^ h + ->-2--hD7x^) }=f-)V) -1- (4-^ h + S^OSMO 
-1. 2. 3-hU7!/-^-4-*^#*->l/-h ( a - 2 : i^B&g)£j5ftfe 
(MP) ) t<Dl : (3 4 6mg. 2 9%) *»fc c 

a-1 (LP) <h a-2 (MP) ©1 : ; 
1 H-NMR (CDC 1 3 ) : 5 1. 3 2-1. 5 0 (9 H, m) , 
3. 52 (3/2H. s) , 3. 72 (3/2H, s) , 3. 78 (3/2H, 
s) , 3. 95 (3/2H, s) , 4. 35-4, 4 5 (2H, m) , 4. 50 
-4. 7 0 (1H, m) , 5. 15 (1/2H, d) , 5. 4 7 (1/2H, d) 
. 5. 67 (1/2H, d) , 5. 79 (1/2H, d) . 5. 84 (1/2H, 
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d) , 6. 27 (1/2H, s) , 6. 66 (1H, d) , 6. 83 (1H, d) 
. 6. 93 (1/2H, d) , 7. 01 (1H, d) , 7. 06 (1/2H. d) 
, 7. 2 1 (1H, d) , 7. 4 7 (1/2 H, s) . 7. 4 9 (1/2H, s) 
, 7. 7 0 (1/2H, s) . 

FDMS : m/z 5 0 0 (M + ) . 

(b) mffS (a) -e#bn/cif-;l/ 4- (t Ko+->- (4— fy^a* 
4 t 5/-5-> h^->-2--ho7i^) ;« f-/l0 -1- (4-^ h*v"<> 

-1, 2, 3-h'J7y-^-5-^;I/*'+'>U-h (a-1 : LP) 
J^f-Jl 5- (tKo + i/- (4-^V^D^y-5-^ F^->-2--ho 

Jls-4-iJJl#*i/ls-h (a-2 : MP) <fc®l : 1 ©S£$J (3 1 9 m g, 

0. 6 3 7mmo 1) £i£{fc;< L> > (6m 1) tcJgfrU -gMbvytfy 
(6 3 8mg) £iO;i N S&T—BfcaiftLfco $ t>K-&it^>#> (1. 2 7 

fci«£&ES£ lt> 4 - (4 y fu 

-5-^ h + ->-2--hn'<>y-<;l/) - 1 - (4- J h + S/'OSMO - 

1, 2, 3 - h 'J T 1 /-;!/- 5 -*W+v/U- h (b-1 : LP) <h N x^;U 
5- (5 -<< V-fu$*i/-4 -} Y + 2 -x hnOy* 4 )V) - \- 

(4-^fM^)-i, 2, 3-h'JTy-;u-4-*;u**+'>u-h 

(b-2 : MP) : im&® (289mg. 91%) *»fc„ 

b-1 (LP) <b b-2 (MP) ©1 : 1&&^ ; 

1 H-NMR (CDC 1 3 ) : 6 1. 1 7 (3/2 H, t) , 1. 3 7 
(3/2H, t), 1. 44 (3H, d) , 1. 46 (3H, d) , 3. 79 
(3H, s) , 3. 88 (3/2H. s) , 3. 95 (3/2H, s) , 4. 0 
8 (1H, q) , 4. 42 (1H, q) , 4. 65-4. 75 (1H, m) , 
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5. 72 (1H, s), 5, 78 (1H, s) , 6. 80 (1/2H. s) , 

6. 85 (1H, d) , 6. 88 (1H, d) , 6. 98 (1/2H. s) , 

7. 24 (1H, d) . 7. 42 (1H, d) . 7. 50 (1/2H, s) , 
7. 6 7 (1/2H, s) . 

FDMS : m/z 4 9 8 (M + ) . 

(c) huIE (b) Tffbftfcx^U 4- (4— fv7n#*$'-5-y h 
*i/-2--hn^>«/^;W -1- {A-t Y* : s<yi?)l) -1, 2, 3- 
MJ TV-*- 5 U- h ( b-1 : LP) <^ xf;l, 5- (4- 
^y^n^+v/-5-^ ^•>-2--l>n<>^;b) - 1 - (4-y h*«/ 

J ~ 27 3 - F 'J 7 V- )V- 4 - jffiXWi/ V ~-h~ ( b - 2 : MP) 
iOl : im&fa (284mg, 0. 5 7 Oramo 1) (6ml) 
IzfefrU 1 0%A7^CAKf (2 8mg) fcfloiU **£H»T; M&T- 
1 4 B$RIHI& I fz 0 &jm&* 5 b T-M U 7$j&£MEES£ L ^ 9 J 
-)\> (6ml) £ % lO^/^-^^A^ (28mg) £*JD;U **gffl«Tx 

f-;U 4- i2-TiJ-4--fVZfn^iy-5-/h J riyOV^Jl) -1 
- (4-> h + v/O^) -1, 2, 3- h U7V-^-5-*;l^K+->U- 
h (c-1 : LP) xf-;l/ 5- (2 -7 S J - 4 -- f 7 7o 5 - 

jt -1- (4-^ b^isO'JJl) -l, 2. 3-MJ77 

4 I/- b (c-2 : MP) £©1:3&£#| (2 5 3mg, 
9 5%) Z'&tZo 

c-1 (LP) t c-2 (MP) ©1 : 3&&%; 

1 H-NMR (CD C 1 j ) : 5 1. 0 5 ~ 1. 1 8 (3 H, m) , 
1. 3 0-1. 5 0 (6H, m) , 3. 36 (9/4H, s) , 3. 61 (3/ 
4H, s) , 3. 69 (9/4H, s) , 3. 79 (3/4H. s) , 4. 10 
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~4. 6 5 (3H, m) , 5. 2 0-5. 4 5 (3/4 H, brs), 5. 4 5 
-5. 70 (3/4H, brs), 5. 84 (1/2H. s) , 5. 98 (3/ 
2H, s) , 6. 0 6 (3/2 H. s) , 6. 13 (1/4 H, s) , 6. 6 7 
(3/2H, d) , 6. 86 (1/2H, d) , 6. 92 (1/4H, s), 
7. 11 (3/2H, d) . 7. 3 3 (1/2H, d) . 
E IMS : m/z 4 6 8 (M + ) . 

(d) 7;l^>£H»Ts 1MB (c) -efl&tifcx*-* 4- (2-7$y 

-4-' f y7o#*s/-5-^ h+s/'OiAf/u) -l- (4-y 

^) -1, 2, 3-hU77-;l'-5-rt*#*5'l/-h (c-1 : LP) 
x.=f-)V~ 5- (2 - 7 17 - 4 -'- * V ITu S7- 5-7 h "4 s ; W » -"" 
1- (4-> h + f'OSW -1, 2, 3-hU77-^-4-^;l'****>U 
-h (c-2 : MP) £®1 : 3S£® (2 4 4mg, 0. 5 2 lmmo 1) © 
t$J-)V (5ml) j§«C N ^M^A^ h + '>K2 8%/ 9 J-frfete. 

(0. 11ml, 0. 561mmol) fciniU Bfe«# L tz B Rfomz 

**l0;U «fttLfc*Sft*a3lU l£*ltSCiCJ:-9T^ 7-<fV?u#*i/ 
-8- J h**>-3- (4-y h*-X>>?;U) -4 (5 fi) , 10-^+v 
- 311-1, 2, 3-hU77n [4. 5-c] [1] <>V7^t'> (d-1 : 
LP) £> 7-4Vfu#*i/-8-* (4-> h + S"<>?*) 

-4 (5H) , 1 0-^**7- 1H-1, 2, 3-h'J7'/n [4, 5-c] 

[1] ^<>77-fe*h e > (d-2 : MP) t®mi : 2S^ft (8 9mg, 4 0%) 

d-1 (LP) £ d-2 (MP) ©1 : 2fl&«9 ; 
1 H-NMR (DMSO-dj ) : 6 1. 3 5 (6 H, d) , 3. 7 1 
(2H, s) , 3. 7 2 (1H, s) , 3. 8 2 (2 H, s) . 3. 8 3 (1H, 
s) , 4. 54-4. 67 (1H, m) , 6. 04 (4/3H, s) , 6. 09 
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(2/3H, s) , 6. 90 (2H. d) , 7. 18 (1/3H, s) , 7. 1 
9 (2/3H. s) , 7. 28 (4/3H, d) , 7. 30 (2/3H, d) , 
7. 6 0 (1/3 H, s) , 7. 6 8 (2/3 H. s) , 11. 16 (2/3 H. 
s) , 11. 33 (1/3H, s) . 
E ! MS : m/z 4 2 2 (M + ) . 

(e) buIH (d) Tmc>titz7-<fv7u#*i/-8-/ f,*.>_ 3 _ ( 4 
h + S/'OSM/) -4 (5H) . 1 0-5fcJ-*7-3H-l, 2, 3-hU 
T'/o [4, 5-c] [1] ^>7*7-t?t°> (d-1 : LP) £ N 7—fV^D 
^+v/-8-y h^-l- (4-^ h+S/'OsMO -4 (5jl) , 10-^ 
**y - 1 H- IT 27 3 - F U 77n T47 5 - c ] C I 3 ^>W¥t?:/ _ " 

(d-2 :MP) iOfal : 2S£$I (8 6mg, 0. 2 0 4mmo 1) IC S 7 
-V-;U (0. 2ml) t bV7Jls*aWm (2. 0ml) i^-Jn^ 6 0° C 
T2NFlfflB?Lfco »6«j«*«£ES±Lfc«. #f til L titmzm. U 
T> aBEffc^tt: 7— fyyn^+i/-8-^ H + (5H) , 10-^ 

+ V-1H-1, 2. 3-h'J7'/o [4, 5-c] [1] ^>»/7H?tT> 

(£J (51mg, 8 3%) *»fc 0 mZtltz (e* ) *lN#»fltf- 
hU^ATKSttlcjaBU ^**^*>HP-2 OTfitlM-SCifcJ;.^ ft 
EftA*: 7— fy^D#*->-8-y H + (5_H) , l0-<?t+v- 
1H-1, 2, 3-hU7V*n [4, 5-c] [1] <OVT*\£y<D± h U 
Ail (e) (52mg, 95%) £^£ 0 
(e* ) ; 

1 H-NMR (DMS0-_d 6 ) : 6 1. 3 6 (6H, d) , 3. 84 
(3H, s), 4. 5 6-4. 6 7 (1H, m) . 7. 23 (1H, s) , 
7. 7 0 (1H, s) , 11. 19 (1H, s) . 
FDMS : m/z 3 0 2 (M + ) . 
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( e) ; 

1 H-NMR (DMSO-d_ g ) : 5 1. 3 3 (6H, d) , 3. 8 0 
(3H, s) , 4. 52-4. 65 (1H, m) . 7. 14 (1H, s) , 
7. 7 3 (1H, s) , 10. 35 (1H. s) . 

FDMS : m/z 3 2 5 (M + +1) . 

7, 8-s*-f y7n*E*->-4 (5H), l o-^a-^y-iH-i, 2, 3 

-h'J7'/o [4, 5-c] [1] <yVTW> 

(a) 7;Hf>3£ffi&T; -78* CT^77otVU7 5 > (5. 0ml, 
3 6r 0 mm o 1 ) Of h 7 1 Kn 7 7 XT 5m i) 7§7£ic N l. 5 N 
;P«J?-7A (22. 6ml. 33. 8mmo l) £JQ;U llWlto #^ 
X\ Z<DKfamiz7u\£*-;lWlJL?-jl, (2. 9ml, 2 8. 2mmol) 
4, 5-iM V^o^+v/-2--hn'<>X7;Uf i t K (5. 0 g, 18. 
7mmo 1) Of- t Kd77> (5 0ml) *fti*0KJn^ -7 8* C 
■eS&fcl. 5B*l«iI#Lfco »5?Sfcg^ (5. 9ml, 10 2mmol)O 
fb7tKo77> (2 0ml) »tt*jDis «^"r**an*fc«x 

H&i^=l : 1) (CJ;*9*i$gLT> x^;U 4- (4, 5-^-fV^n#* 
•>-2-- bn7x-;U) -4- 1 Kp+->- 2-7*^7 x- h (7. 80 g) 
^mtzo n^tifz^Jl 4- (4, 5-^V7*n^->-2--Fn7 s - 
;b) -4- 1 Kn*->- 2 -7*f;x- }>£l>;Ux> (6 0ml) fcjSJBU - 
tlic4-y h * 5"< > >>4>7 K (1 0. 5 g, 64. 4mmol)» 

ioo' c -e 9 mffltiamm i ti 0 wamzwBLt -am l fcsu 



I 
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X^=l : 2) KJ^I^ciKekoT. x*;l, 4 - (1 _ t Ko + -> 

- (4, 5-^vyD^->-2--hn7i^) t+A,) -1- (4-y 

K+Sz-O^AO -1. 2, 3-hU7y-*-5-»*#»S/l/-h (a-1 : 
(5Stt0£fi«& (LP) ) 5- (i-tKn*->- (4> 5 _.^ 

y^n,f+>/-2--|.D7x-;l,) -l- (4-^ h^v/<>^U) 

(MP) ) ioi : l©zi^ ( 5 . 3 4 g. 5 4%) *£fc 0 
a ~l (L P) , a-2 (M P) O 1 : 1 ; 
- H — NMR (CD C 1 j ) :-6 1: 13-1. 15 (15H, m) , 
3. 55 (1H. d) , 3. 78 (3H. s) , 4. 40 (2H, q) , 4. 5 
2-4. 5 6 (1H. m) . 4. 6 3-4. 6 7 (1H. m) . 5. 8 1 (2H, 
d), 6. 83 (2H. d), 6. 91 (1H, s) . 7. 23 (2H, d) , 
7. 39 (1H. s) , 7. 70 (1H, s) . 
E IMS : m/z 5 2 8 (M + ) . 

(b) mm (a) ■?Wh>tLMt&® (a-1) tit&fa (a-2) iOl : 
l©«£f&(5. 3 4 g, 11. 8 7mmol)»fu> (110ml) 

7*--l*VmtlX*-*)l 4- (4. 5-^yya^+.>-2-^ho^> 
> /^)-l-(4-n^>^)-i, 2. 3-MJ7'/-*-5-* 

(b^± :LP) <fc, 5- (4. 5-^V7d#+^ 

-1- (4-^h+->^>^) _ 1( 2, 3-M 
7!/-^-4-*^#**>l/-h (b-2 :MP) 01 : 1 iog^ft 
(4. 6 8 g. 8 8%) mtzo 
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b-1 (LP) , b-2 (MP) ©1 : lV>m&® ; 

1 H-NMR (CDClj) : 6 1. 1 6 (3/2H, t) , 1. 35 
-1. 45 (27/2H, m) , 3. 79 (3H, s) , 4. 08 (1H, q) , 
4. 42 (1H, q) , 4. 50-4. 68 (2H, m) , 5. 71 (1H, s) 
. 5. 78 (1H. s) , 6. 80 (1/2H, s) , 6. 8 5-6. 89 (2 
H, m) , 6. 99 (1/2H. s) , 7. 24 (1H, d) , 7. 40 (1H. 
d) . 7. 53 (1/2H, s) , 7. 69 (1/2H, s) . 

FDMS : m/z 526 (M + .) . 

(c) b5IE (b) -emz,tltzx.3-Jls 4- (4. V^o^->-2 
— — > nOy-f-*) — 1 - (4— *-Y* s sO s Jfoy -1,- 2, 3 - Ml TV 
-Jl<-5-J3Jltf*'>l<-b (b-1 : LP) £ N 5- (4, 5-vM 

vya^->-2-;|>DW;l,) -l- (4-^ h*->^<>^;l,) -1, 
2, 3- h 'J77-;l'-4-*;^->U- h (b-2 : MP) iOl : 1© 
a£#J (4. 5 0 g, 8. 5 6mmo 1) ^xf;b (l 0 0ml) lcj&&> 
U 10X (4 5 Omg) £Jn;U jjcSSSfflSnN fflTl 6 

B$psst#i,fco Km.^y-< Yxw&LMk^ mm.^wmmLx^ m&m 

mutlx^-f-ju 4- (2-T5 y-4, 5-^y^n^-x> > /'f;i/) 

-1- (4-^h+i/K>^) -1, 2, 3-h'J77-^-5-*m-> 
ls-h (c-1 : LP) <!:, 5- (2 -7^ -4. 5-vM77n# 

+ ^)-l-(4-y h*J"<>^)-l, 2, 3- h'J 77-^-4-^ 
^i/b-h (c-2 : MP) <h<Pl : l®a£ft (4. 40 g, 103%) 

c-1 (L P) . c-2 (MP) Ol : 1 ©a£$l ; 
1 H-NMR (CDC 1 3 ):5 1. 0 7-1. 2 3 (9H, m) , 
1. 37 (6H, d) , 3. 69 (3/2H, s) , 3. 79 (3/2H, s) , 
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4. 0 4-4. 6 4 (4H, m) , 5. 30-5. 61 (1H, b r s) , 

5. 50 (1/2H, s) , 5. 85 (1/2. s) , 6. 04 (1/2H, s) 
. 6. 10 (1/2H, s) , 6. 25 (1/2H, s) , 6. 30-6. 50 

(2H, brs), 6. 6 8 (1H, d) , 6. 8 7 (1H, d) , 6. 91 
(1/2H. s). 7. 11 (1H. d), 7. 33 (1H, d) . 
E IMS : m/z 4 9 6 (M + ) . 

(d) miE (c) irm^tifz^Jl 4- (2-7$y-4, 5-*Mv7 
d#+M>^*) -1- (4-> h + -1, 2, 3-b'J77 

-;u-5-*;l/*>->i/- h (c-i : LP) xf-;i/ 5- (2 -7S y - 
4. 5---^^f ■yyn-**>0" -1 - (4 X> *ja,J -T, 2V 3- F" 

'J7'/-;l/-4-*m->l/-F (c-2 : MP) ©1 : 1 <h©i!£#| 
(4. 30 g, 8. 67ramoI) ^^;-;K50ml) »U 28 
% th'J^y hWK©^^;-A«« (2. 2m I, 11. 3 2mmo 
1) mS"e4^fBTOL^o 5WSH[C**aD^ fftfiLfcfltf8*«U 

-3- (4-^+X^;P) -4 (5H), 10-^+7-3H-l, 2, 
3-h'J7y*o [4, 5-c] [1] <>'/7Hft°> (d-1 : LP) 7, 
8-^7^d^<>-1- (4-y -4 (5H) , lO-v* 

**V-1H-1, 2, 3-hU7'/n [4, 5-c] [1] Oy*7-fe*h'> 
(d-2 : MP) £©1 : lORgft (2. 4 7 g, 7 0K)*»fc o 

d-1 (LP) , d-2 (MP) ©1 : l©jg£#M 

1 H-NMR (DMSO-d_ 6 ):5 1. 2 6-1. 3 5 (1 2 H, m) , 
3. 70 (3H, s) , 4. 5 0-4. 5 9 (2H, m) , 6. 03 (1H, s) 
, 6. 0 9 (1H, s) . 6. 8 9 (2 H, d) , 7. 1 0 (1H. s) , 
7. 2 8 (2 H, d) , 7. 6 8 (1H, s) , 11. 16-11. 4 0 (1H, 
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b r s) . 

FDMS : m/z 4 5 0 (M + ) . 

(e) Itfie (d) -?$£ftfc7, 8 — ^-r V^d#*S/-3- (4-^ b*- 
•>K>^) -4 (5H) . 10--?**y-3H-l, 2. 3-hU7V*o 
C4, 5-c] [1] <>V7-b'fcr> (d-1 : LP) 7, 8-5Mv7n 

(4-^ h + S/'OSMO -4 (5H) , 10-^+V-lH- 
1, 2, 3-HJ7'/n [4. 5-c] [1] ^>"/7-tffc 0 > (d-2 : MP) 
©1 : ltom&VB (1. 4 6 g, 2. 9 4mmo 1) {C N 7-V-;U (1 5 
ml) ih'J7;Wnfti(6 0ml) i*ini> 7 0ttl. 5B#W|«#Lfco 

*f-4 (5H) . 10-SM-+V-1H-1. 2, 3-hU7Vn [4. 5- 
c] [1] <y*/T*£\£y (8 8 6mg, 9 1%) *f»fc 0 

1 H-NMR (DMSO-_d fi ) : 5 1. 2 8 (6H, d) , 1. 3 4 
(6H, d) , 4. 4 7-4. 5 3 (1H. m) , 4. 46-4. 62 (1H, 
m) , 7. 21 (1H, s) , 7. 72 (1H, s) , 11. 14 (1H, s) . 

S IMS : m/z 33 1 (M + +1) . 

gayaj2 6 

7, 8 -yf-U 4 (5H), 10-^7-lH-l, 2, 3 
-HJ71/P [4. 5-c] [1] <yV7-et"s 

(a) 7^rf>^H^T. -7 8° CT!5>-f 77n h*;U7 $ > (6. 8ml, 
49. 0mmol)©fh7tKo77>(80ml)Ml^ 1. 5N 

(3 0. 7ml. 4 6. Ommo 1) £Jn;U ll^fiffllftbfco #^ 
:©rai:^Dt^-;Hxf;l/ (3. 9 m i, 38. 4mmol) 

4, 5-^fl'>mv'-2--hDOX7;l'ft K (5. 0 g, 2 5. 

« 
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6mmo 1) Ofh7hKo77> (5 Om 1) m&tZmztoz., -7 8* C 
T-Sbicl. StifTmftLtZo (8. Omi, 139mmol)© 

fh7tKD77> (20ml) ^^-Jn^ ^^TtK^JDX.^:^ l£I?x^;l, 

ffS£LT N jftttftttTif-;!/ 4-tKn+->-4- (4, 5-y^U>>; 
^i/-2--hD7x-A) (8. 93 g) £*§fc Q || 

?>tlfcxf-;l/ 4-h Kn + ->-4- (4, 5 f- b>^+'>- 2 -- h n 
7l -^) -2-y^yx-h^h;bjc> (75ml) U ■ tlfc 4 - > 

h*->^>S?^T5J K (14-. 9 g, 9 1. 1 mm o 1") 1 0 0' C" 



isVJiffriiyJ+tu^Yyjyj- (^*1f> : f£gx^;l,= l : 2) 
JCJ;t)^S[^C<h{i«toT^ x^;U 4- (1-t h*n+>>- (4, 
l/>m'>-2--hD7xi;l/) -l- (4-^h+-x>-;;|,) 

-1, 2. 3-FU7y-*-5-**sK*i/U-h ( ±^l_ : {gM&O&fc®} 
(LP)) i x xf;l/ 5- (1 -t Kn + ->- (4, 5-y^U>^4->- 
2--Fo7x^) -1- (4-/ b+i/OV/V) -l, 2. 3- 

h U 7*/-*- 4 h (a-2 : ffifif£©£j$ft (MP) ) £© 
l:l©8£tt(6. 4 2 g, 5 5%) » 0 
a-1 (LP) , a-2 (MP) ©1 : 1 ©zg£$j ; 
1 H-NMR (CDClj): <5 1. 3 6 (3/2H, t) , 1. 3 9 
(3/2 H, t) . 3. 7 1 (3/2 H, s) , 3. 7 7 (3/2 H. s) , 
4. 3 8-4. 4 4 (2H. m) , 5. 29 (1/2H, d) , 5. 49 (1/ 
2H, d) , 5. 7 0 (1/2 H, d) , 5. 7 9 (1/2 H, d) , 5. 8 6 
(1H, s), 6. 00 (1H, d) , 6. 13 (1H, d) , 6. 65 (1H. 
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d) , 6. 81-6. 85 (2H, m) , 6. 95 (1/2H, d) , 7. 02 
(1H, d) , 7. 2 0 (1H, d) , 7. 3 5 (1/2 H, s) , 7. 4 4 
(1/2H, s) , 7. 5 8 (1/2H, s) . 
FDMS : m/z 4 5 6 (M + ) . 

(b) SHE (a) Trlifcftfcfltett (a-1) £ft£«5 (a-2) izOl : 
lOfi^K (6. 40 g. 13. 76mmol) ^»fU> (13 0ml) 
K»»U (2 5 g) *flD;U SflTMSfflB^Lfco 

-A^iLtxf;!/ 4- (4, 5-^^U>^+->-2-- hnOyVf 
;P) -1 — (4 -/ h*v"<-><7;l>) -1, 2, 3 - h U 77-^-5-*M' 
+ (b^ :LP) ^ xf;b 5- (4. 5 f"l/>5>**S/- 2 

-;hnK>'/a)-l-(4-^^^)-l 1 2, 3-hU77 
-Jl-4-*Jl#*i/U-h (b-2 : MP) i©l : 1©S^«B (5. 9 1 
g, 9 5%) *»fco 
b-1 (LP) , b-2 (MP) ©1 : lOjg^ft ; 
1 H-NMR (CDC 1 3 ) : 6 1. 2 5 (3/2 H, t) , 1. 3 8 
(3/2 H, t) , 3. 8 0 (3 H, s) , 4. 15 (1H, q) , 4. 4 3 
(1H, q) , 5. 73 (1H, s) , 5. 80 (1H, s) , 6. 22 (2H, 
d) . 6. 7 8 (1/2 H. s) , 6. 8 9 (1H, d) , 6. 9 1 (1H, d) 
, 6. 96 (1/2H, s), 7. 25 (1H, d) , 7. 42 (1H, d) . 
7. 46 (1/2H, s) , 7. 63 (1/2H, s) . 
E IMS : m/z 4 54 (M + ) . 

(c) Sirffi (b) "C&btlfcxf-^ 4- (4, 5 2 
-zFdK>'/^^) -1- (4-y^/'<>^) -1, 2, 3-HJ77 
-;U- 5 U-h (b-1 : LP) xf^ 5- (4, 5-^^ 
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U 2 --ho.* -1- (4-^ V+i/O 9 A) -1. 

2. 3-MlT % /-^-4-*/U#*'>l/-h (b-2 ; MP) £<Dl : l©g 
(5. 9 0 g, 12. 7 4mmol)^Slif;Kl3 0ml) l» 

U 10% '<7i?^2*$m (5 9 Omg) £ijn* % **»H»Tx SfflTfl 6 
#IBH*# L /Co 5 -< h T-ifiig I fcflU «j££«BE£li L T> *m»tfc 

$j£LTxf-;U 4- (2-75^-4, 5-^l/>WX>7a) - 
1- (4-^ + ->K>-^) -1, 2. 3- h'J7'/-;l/-5-*;U#+*>U 
- h ( c-1 : LP) xf-;U 5- (2-7$y-4, 5-^f-U>^+ 
•Xl/'AOlO -1- (4-^ -1, 2, 

4-^;U^->l/-h (c-2 :MP) i©l : lOjS^ft (5. 2 8 g. 9 6 

%) £'#fc 0 

c-1 (LP) . c-2 (MP) 01 : 

1 H-NMR (CDC 1 3 ) : 6 1. 1 2-1. 2 9 (3H. m) , 

3. 7 1 (3/2H, s) , 3. 8 1 (3/2H, s) . 4. 2 3 (2H, q) , 

5. 2 5-5. 8 0 (2H, b r s) , 5. 8 3-5. 9 0 (7/2 H, m) , 

6. 1 8 (1/2 H. s) , 6. 6 5-6. 6 9 (2H. m) . 6. 7 9 (1H, 
s) , 6. 88 (1H, d) , 7. 04 (1/2H, d) , 7. 08 (1/2H, 
d) , 7. 35 (1H, d) . 

E IMS : m/z 4 2 4 (M + ) . 

(d) iiK (c) tit:** Jl 4- (2-7^7-4. 5-/*l'> 
^v/K>'/^;b) -1- (4-n^>^) -1, 2, 3-HU7V 

h ( c-1 : LP) x^;U 5- (2-7$ J- 

4. 5->^u>^+->^>W;u) -l- (4-> Y* : s<yV)V) -1. 

2, 3-h«J7 , /-^-4-*^#*S/l/-h (c-2 : MP) i©l : 1 ©« 
£fe (5. 16 g. 11. 93mmol) ^^^y-;K60ml) t»U 
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2 8% i-hWA/ Y*i/YV>* 9 J -hfeWL (2. 6ml, 13. 12mm 

t?\s>i?**is-Z- h*5"<>5MO -4 (5H) , 10--7** 

V _3H-1, 2, 3-hU7V*n [4, 5-c] [1] Ky*f?&£y 
X:LP) i> 7, 8-^^U>^+'>-l- (4-^ ^5"C>f*)'-4 
(5H) , 1 0-5>**'V-lH-l, 2, 3-HJ77*o [4, 5-C] [13 
<>77-t£t s > ( d-2 : MP) tOl : 1®S&$I (2. 7 7 g, 6 0%) £ 

d- j (LP) , d-2 (MP) Ol': IcrjMgW; 

1 H-NMR (DMSO-_d 5 ) : 6 3. 7 0-3. 7 3 (3H, m) , 
5. 9 5-6. 4 0 (1H, m) , 6. 0 6 (1H, s) . 6. 17 (2 H, s) 
. 6. 89 (2H, d) . 7. 06 (1H, s) , 7. 28 (2H, d) , 
7. 59 (1H, s) . 1 1. 3 0-1 1. 5 3 (1H, brs). 

FDMS : m/z 3 7 8 (M + ) . 

(e) buIS (d) xn^flfzl, 8-t?-l>> : J**i/-3- (4-^ b* 
-4 (5H) , 1 0-^**7- 3 H-l, 2, 3-MJ7V*n 
[5, 4-c] [1] K>7T-te*f> (d-1 : LP) 7, B-/*\/>i? 

(4-^^->/<>^) -4 (5H) , 10-v***y-lH- 
1, 2, 3-h';77n [4, 5-C] [1] <>V7W> ( d-2 : MP) 
£<D1 : 10>m&% (0. 5 0 g, 1. 2 9mmol)i: N 7-V-;K5m 
1) <!: h l> 7 nf£i? (2 0ml) ££jD;U 7 OrT'lHfPBUgftLfco MJo 

LfctW**«KUfcflU £;!£LT. mfeM^TO*iLT7, 8 - * f- U > -7* 
*f-4 (5H) , 10-^**V-1H-1. 2. 3-hU77n [4, 5- 
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c] [1] OV7-e\*y (3 1 7mg, 9 5%) &'&fr 0 
1 H-NMR (DMS0-d_ 6 ) : 6 6. 1 6 (2H, s) , 7. 0 6 

(1H, s) , 7. 60 (1H. s) . 11. 28 (1H, s) . 
FDMS : m/z 2 5 8 (M + ) . 
H»fll2 7 

8- (4-nt->7xf->m-» -7-yf-;l/-4 (5H), 10-v? 
^V-1H-1, 2, 3-hU77p [4. 5-c] [1] ^>V > 7-brh'> 

(a) 7;l/=f>^fflmT. -7 8° CH'MVfn t'JUTi > (6. lml. 
4 3. 5mm o 1 ) Of F 7 t Ko 77 > (6 0 m 1 ) 1. 5N7f;U 

'J «7 A^+if (2 7. 4 ml." 4 1. immo 1) £#D*.> 3~0^SS 
^L/c 0 C©RJt^{c7D t*^-;l/i?Jif-;U (3. 4m I. 33. 5m 

mo 1) Ofh7t Kn75> (10ml) 5-^ h + ->^ h*->-4 

-^f;l'-2--hn / <>X7;l'ft K (5. 4 5 g. 2 4. 2mmol)© 
fh7hFD77> (5 0ml) Tg&i^JtglcJiPU -7 8° Ct?$t>lcl. 5 
^S^t^o S^icg^i? (4. 2ml. 73. 3 mmo 1 ) Of h 5 h Ko 
77> (1 0ml) *g&£jD;i. «6^T**JDx.fc«x j5SfjBSE*«EEa*Lfco 8 

T^^^Eg* LTx ttfeffttttti ltxf;l, 4 - 1 Ko*->- 4 - 
(5-^ h + ->y F^i/-4->f^-2--^7x^;l/) -2-7"f;x- 
h&'&tz 0 '&t>titzx.?-)l 4-fc Kn*5/-4- (5-^ h*->-4 
-^f;l,-2-^ha7x-;b) -2 -yf-yx- h£ h;Ui> (3 0m 1 ) \z 
cn(C4-y J"0 SWT 5> K (1 1. 8g. 72. 3mmol) 
*SDix 10 0* CT-ftlB*M36*Lfco £JS&£MS£T'#£|]L*:gU 
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$mjL?-)i= 3 : 2) \z±r>nMlTs x^;u 4- (t Kn*->- (5-^ h 
*W h + ->-4-^f-;U-2--hn7x-;l/) -1- (4-^ 

S/'OSMO -1, 2, 3- h 'J7V~;l/~5-*^+i/l/- h (a-1 : fi 
@t£©£$$| (LP) ) i N x^;u 5- (tKo*->- (5-y h*«>y 
■>-4-yf^-2--hD7i-.'W yf-j,) -1- (4-^ 
- 1. 2, 3 - f> U 77-;P- 4 -*;1/jK+-> U- h (a-2 : 

(MP) ) «hOl : lOffl^ft (7. 5 7 g. 6 4%) £ LTfcfco 

a-1 (LP) £ a-2 (MP) Ol : lOfi^f; 
1 H-NMR (CDC 1 3 ) : <5 1. 3 6 (3/2 H. t) , 1. 4 0 

(3/2 H, t) . 2. 2 0 (3/2H, s) , 2. 3 0 (3/2 H, s) . 

3. 35 (3/2H, s), 3. 48 (3/2H, s) , 3. 70 (1/2H, 
d) , 3. 71 (3/2H, s), 3. 78 (3/2H, s) , 4. 37- 

4. 4 6 (2H, m) , 4. 8 8 (1/2H, d) , 4. 9 3 (1/2H, d) , 

5. 26 (1/2H. d) , 5. 33 (1/2H, d) , 5. 35 (1/2H, 
d) , 5. 47 (1/2H, d) , 5. 67 (1/2H. d) , 5. 7 7 (1/ 
2H, d) , 5. 83 (1/2H. d) , 6. 52 (1/2H, s) . 6. 64 
(1H. d) , 6. 8 3 (1H. d) , 6. 9 2 (1/2 H, d) , 7. 0 3 
(1/2H, d) , 7. 00 (1H, d) , 7. 20 (1H, d) . 7. 61 
(1/2H, s) , 7. 78 (1/2H, s) , 8. 01 (1/2H, s) . 

E IMS : m/z 4 86 (M + ) . 

(b) 8ffS2 (a) tibtof;!/ 4- (tKn+*>- (5-^ b*is* 
f + y-4-^f^-2--hn7i^l/) yf-;i0 -1- (4-^ h*v^<> 
^10 - 1. 2. 3 - h U 7V-JI- 5 -*7^*'*->l/- h (a-1 : L P) <h N 
xf-;l/ 5- (t Ko*->- (5-^ h*i^ h + ->-4 f-^-2-x hn 
7 x •=.;!/) /=?-)V) -1- (4->F+<X>^) -1, 2. 3- 77- 
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Jl-4-iJ)lt^i/\y-b (a-2 ; MP) i©l : l©jg£^9 (7. 5 7 g, 
1 5. 6mmo 1) £*g{fc> f- U > (150ml) IcJfflRU HiM;v>#> 
(2 2. 7 g) «^ Sfi-e-iaBPLfc, RJStt*-b7-f hT?5»U ft® 

1- (4-^ h*5"<>5W -4- (5-^ h+S^ Y^c^-A-t^b- 
2--hnK>VW;l/) -1, 2, 3-hUT'/-;U-5-*;l/**+->U-h 
(b-1 -. LP) £ % 1- (4-/ h*-X>$;;lO -5- (5-^ h 

*W h + >>-4-^^^-2--hoA:>^;u) _i, 2, 3-h'JTy- 

fr-4-*fr#*->l/- h (b-2 : MP) ±<P1 : liB&fe! (7. 30 g, 
9 7 %) ^Ifco" '" " 

b-1 (LP) t b-2 (MP) ©1 : lfi^Bl; 

1 H-NMR (CDClj ) : <5 1. 15(3/2H, t) . 1. 37 
(3/2H, t) , 2. 34 (3/2H, s) , 2. 35 (3/2H, s) . 3. 
46 (3/2H, s) , 3. 47 (3/2H. s) , 3. 78 (3/2H, s) , 
3. 79 (3/2H, s) , 4. 05 (1H. q) , 4. 42 (1H, q) , 5. 
22 (1H. s) , 5, 29 (1H, s) , 5. 71 (1H, s) , 5. 82 
(1H, s), 6. 84-6. 92 (2H, m) , 7. 00 (1/2H, s) , 
7. 18 (1/2H. s) , 7. 24 (1H, d) , 7. 41 (1H, d) , 
7. 91 (1/2H, s) , 8. 04 (1/2H. s) . 
E IMS : m/z 4 8 4 (M + ) . 

(c) ItuE (b) T'^t»n/ci^;U 1- (4-y h*v"Ov?;U) -4- 
(5-^ h + y-4-yf;l/-2--hD'<>7^;l') -1, 2, 3- 

h»J77-^-5-*^«K**>U-h (b-1 : LP) 1- (4- 

y h + -X>^;l/) -5- (5-^ h+W h4*>-4-yf-;U-2--ho/< 
>7<<;U) -1. 2, 3- Y 'J7 , /-^-4-*M^->l/-h (b-2 : MP) 
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£®l:lfi£tt(6. 3 1 g, 13. Ommol) Mxf;Kl0 0m 
1) lc**U 1 0%'<yWl>%M (6 31mg) £Jd;U **£H»"R 1 

;10 -1- (4-/ h**X>s>,t) -l, 2, 3- hUTV-;u-5-*;u** 

+ . >u _ h (c-l ; LP) i % x^;U 5- (2-7; J -5-/ / V 
*is-4-t=f-)l<y*/4)\,-) -i- (4_y h + ^>^;b) -1, 2, 3- 
h , J7V-;U-4-^;U**4'>P-h (c-2 : MP) tOl : lil£fe (5. 
8 7 g, 9 9%) tmtZo 

c-l (LP) ^ c-2 (MP) ®1 : IMS®; 

1 H-NMR (CDC 1 3 ) : 5 1. 0 5 (3/2 H. t) , 1. 12 
(3/2H, t) , 2. 17 (3/2H, s) . 2. 21 (3/2H, s) , 
3. 2 9 (3/2H, s), 3. 3 2 (3/2H, s) , 3. 6 8 (3/2H, 
s) , 3. 7 9 (3/2H, s) , 4. 0 9-4. 2 5 (2H, m) , 4. 7 1 
(1H, s) , 4. 92 (1H. s) , 5. 4 0-5. 60 (1H. b r s) , 

5. 85 (1H, s) , 6. 32 (1/2H, s) , 6. 47 (1/2H, s) , 

6. 52 (1/2H, s) , 6. 67 (1H, d) , 6. 86 (1H, d) , 

7. 0 5 (1/2 H, s) , 7. 0 7 (1H, d) . 7. 3 2 (1H, d) . 
E IMS : m/z 4 5 4 (M + ) . 

(d) TJlo'y^m^Ts x^;U 4- (2-7 5 J -5 h + i/pt 
iy-4-/^JK>V-fJl) -1- (4-n+->'<>^) -1, 2, 3-b 
'^V'-^-S-^tf+v'U- h (c -1 : LP) 5- (2-7 

h + h + '>-4-p<^>'l''<>vV>'U) -1- (4-y bJ-isK 
y'JAd -1, 2. 3- h'J77-;H4-^^'>b-h (c-2 :MP) 
iOl : 1«£4SJ (5. 72 g, 12. 6mmol) ^^f;^^->F 
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(10 0ml) icjgfrU + b')VJ*/ h*->K2 8%y^y-;^f£ (2. 7 
ml, 13. 8mmo 1) Z1mz~ SSl? 1 B#I8»# Lfc„ R^I-tK^Sd^-T 

y h+S/'OSMO -8-y h + ^>^ h*5/-7-y*A>-4 (5H) , 1 0- 
3>**V-3H-1. 2, 3-hU7'/n [4. 5-c] [1] Oy7-t£b'> 
(d-1 : LP) 1- (4-^ h+S/K>*;A) h*W b*->- 

7-^f-;U-4 (5H) , 10-^+7-lH-l, 2, 3-MJ77n [4. 
5-c] [1] K>»/7-tftf> (dz2. : MP) i©l : (4. 1 1 g, 

8 0%) 

d - 1 ~ ( L P ) £ d~— 2 ~ (M P ) O l " : Ifi£ft; " 

1 H-NMR (DMSO-_d 6 ) : <5 2. 24 (3/2H, s) , 2. 2 

5 (3/2H, s) , 3. 40 (3H, s) . 3. 71 (3H. s) , 5. 28 
(2H, s), 6. 00 (1H, s). 6. 10 (1H, s) , 6. 86- 

6. 97 (2H, m) , 7. 25-7. 34 (5/2H. m) , 7. 37 (1/ 

2H, s) , 7. 7 7 (1/2 H. s) , 7. 8 0 (1/2 H, s) , 11. 3 

0 (1H, s) . 

E IMS : m/z 4 0 8 (M + ) . 

(e) 3--C4-;* h*S"<->5W) -8-n+Wh + ->-7-y^- 
4 (5H) . 1 0--?**V-3H-l. 2, 3-HJ77o [4. 5-c] 
[1] K>-/7-ifh°> (d-1 : LP) £> l- (4-y^M>^) -8 
h*W h + «>-7-^^;U-4 (5H) . 1 0-^**7- 1H-1, 2, 
3-HJ77*n [4. 5-c] [1] 0y*7-tfb 0 > (d-2 : MP) <h®l : 
18£ft (1. 5 0 g, 3. 6 7mmo 1) 0£{t^l/> (3 0m 1) 
l-s hU^-M-nfli* (2. 8 m 1 ) *fln*> SfiT 4 3Hlf£ L fc„ 
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4 

fet&*£LT8-h KD+S/-1- (4-/ h*v"<>$?;l/) 
(5H) . 1 0-^**7- 1H-1, 2, 3-hU77o [4, 5-c] [1] 

ft# (&ft3fflD (e) (1. 3 4 g, 9 6%) £*§£ 0 

(f) 8-tKo+->-i- (4-y h*5"<>5MO -7-y^;b-4 
(5H) , 10-^+V-lH-l. 2. 3-hU77n [4, 5-c] [1] 

^>77-tftT>(e) (15 4mg, 0. 4 0 5mmo 1 ) £ N N. N-v^ 
A*AA7 5 K (4ml) Kift^U IHIAV^A (1 12mg, 0. 810m 
mol) 4-n+">7xm^n;K(18 6mg, 0. 812mmo 

£MS£U W%tZCtlZ&t)^ 1- (4-^ l>+->'<>^) -8- (4-^ 
h+i/7it«>m-» -7->f^-4 C5H) , 1 0-2***7- 1H- 
1. 2, 3-h'J77n [4, 5-c] [1] K>77-tfb°> (f) (2 08m 
g, 10 0%) 4»fco 
SIMS: m/z 513 (M + +1) . 

(g) 1- (4-^ hf-yO'JJV) -8- (4-^ h+->7xtv'W* 
50 -7-yf-;U-4 (5fJ) , 1 0-5***7- 1H-1, 2, 3-HJ77 
n C4. 5-c] [1] K>77-lft , > (f) (2 0 5mg, 0. 400mmo 
1) T-V-;U (0. 4ml) (h h 'J:7;M-cjg^ (4. 0ml) ££Jn;U 

6 0 6 C X- 2 $M# I £o »6j«K*«ESi L ffrfcij L fcttltezSIK U 

IB»LT> WRik&to: 8- (4-y h4'>7it->;W>» -7 

4 (5H) , 1 0-?**7-lH-l, 2, 3-HU77D [4, 5-c] 

[1] <>774fh°> (g) (16 4mg. 100%) £*#fc 0 
1 H-NMR (DMSO-_dg ) : 6 2. 3 1 (3H, s) . 3. 87 

(3H, s) , 5. 65 (2H, s) , 7. 11 (2H, d) , 7. 41 (1H, 



WO 97/00258 PCT/JP96/01628 

95 

s) . 7. 5 8 (1H, s) , 8. 0 4 (2 H, d) , 11. 3 3 (1H. s) . 
S IMS : m/z 3 9 3 (M + +1) . 

(h) 8- (4-> h*v'7x*->;M-*S') -7->f-;U-4 (5H) , 
10-^t^V-lH-l, 2. 3-M7Vd[4, 5-c] [1] 
7#b , 7*(g) (50mg. 0. 12 7mmol) ^v?^f;!/XM^5/K 
(0. 7m 1) KjgffPU J-hV^AJ Y*i/$2Z%*9 J-)Vmi (0. 0 
3ml, 0. 15 3mm o 1) fcfti^ WM.KX2 0#Hfll#Lfco BQSttfc*^ 

CcDi^ B B B t:^1'^^>HP-2 0{CT^$S{1-5C<i:(Cj:!9> ^fEttl^J : 8- 
( 4 - ^ K4="2> 7 £^ i/M* $/)"- 7 - X*jP= 4 ( 5 H) ."' 1 0 - g Jft'^FT 

-iH-i, 2, 3-hyryo u. 5-c] [i] ^>VT-tfif> (g) © 

*M72Jg(h) (9mg, 17%) £*ffc 0 

1 H-NMR (DMSO-dj ) : 6 2. 2 7 (3H, s) . 3. 87 
(3H, s) , 5. 59 (2H, s) , 7. 11 (2H, d) , 7. 32 (1H, 
s) . 7. 5 9 (1H, s) , 8. 04 (2H, d) , 10. 4 5 (1H, s) . 

SIMS: m/z 393 (M + -Na+H+1) . 

mmm2 8 

8-fc Kp*v/-7-y»;U-4 (5H) , 1 0-^**7-1 H-l, 2, 
3-h'J7'/o[4. 5-c] [1] <>V7-t£t'> 

mMm2 1X-'&z>titz3- (4-^ h+S/O^lO -8-^ b*i/J b*i/ 
-7-^^;l/-4 (5H) , 1 0-SM-+V-3H-1. 2, 3-h'J77*n 

[4. 5-c] [1] <>77-tffc°> (d-1 : LP) 1- (4-^ h*-> 
K7-7;!,) -8-^ h + ->^ b^-i/-7-/i-Jl-4 (5H) . 1 0—7**7 
-1H-1. 2, 3-HJ77*n [4, 5-c] [1] <>V7W> (d-2 ; 
MP) i© 1 : lfi^ft (150m g, 0. 367mmol) |C7-7-/l/ 
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(0. 4ml) t hU7/M-oIt« (4. 0ml) t^ta^ 6 0° CT1B#M 

^T?ftfrLfcf(U «HL^ WRit&to: 8-t Kd*S/-7-^^;U-4 
(5H) . 1 0—7**7- 1H-1. 2, 3-hU77*n[4, 5-c] [1] 
<77*7-brt e 7 (89rag, 99%)^, 
1 H-NMR (DMSO-_d g ) : <5 2. 1 9 (3H, s) , 3. 40 
(1H, brs), 7. 3 3 (1H, s) , 7. 7 0 (1H, s) , 9. 91 
(1H, s), 11. 22 (1H, brs). 
FDMS : m/z 2 4 4 (M + ) . 

mmm2 9 - - -- - 

6, 8-'7^f-;l/-4 (5H), 1 0-»7;fr*7-lH-l, 2, 3-MJ7 
7d [4, 5-c] [1] <>VTl£t'> 

(a) 7;P=r>^fflmT> -7 8° CT^77nt^7;>(2. 3ral, 
16. 4mmol)©fh7bKo75> (3 0ml)Ml^ 1. 5N7^;U 
Uf-flA'v+i^gfc a (J. 4ml, 15. 6mmo 1) £Jd;U 3 0#HHI 
WltZo fo^T\ Z®fcfcmzzfat°*-)im.Jt?-jl (1. 3ml, 12. 8m 
mo 1) OfF7th'o77> (1 Oml) ffiFtti^ 2- (N-'OSMtf+S' 
*;l/#-;l/) 7 5y-3, 5-^^fM>X7^ftK (2. 60 g, 
9. 1 8mmo 1) Oxb5t Fd77> (1 Oml) jgttifcJKlcJniU 
-78* -CT*&K2B«|fflWLfe, RlKftClHR (1. 6ml, 2 8. 0mm 
o 1) 0fh7kKn77> (5ml) mfcZlmz.^ fi5^-C*£flnx.fcSU 

- (2- (N-K>W/#^) 7^-3. 5-^f-/U7*-^) 



1 
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-4-t Kn + i/-2-y^yx-h (4. 3 9 g) £m*io ?#£>ft*:x^ 
4- (2- Qi-<y'J)Vt^ri/ij)V^)V) TIS-Z, 5-^f^7x 
-4-tKn+i/-2-^;x-h^h^x> (10ml) tcfc$U 
cntc4-^ h + i/O^T-^K (4. 5 g, 2 7. 6ramol)^M, 

loo* c-ei ib#FbW^#i*: 0 Kfcmzmm-znmifz^ mm^ns. 

Ux^U=2 : 1) 7rftlS1--5C<i:JcJ:t) N xf-;l, 4- (2- Qi-O'Jjl 

-(4-n+-X>^)-l, 2, 3- hV7>/-)U-5-1j)l#*iyU- 
-|». T -: -ffifftt©4«tt-CL P) > i~ x?-;U 5^(2 - (N-X^-^i; 

- (4-> h*5"OsW -1, 2. 3-M7'/-*-4-jM*K*J/1/- 

(-£Zl2 :JSStt©£J5M& (MP) ) £©3 : 5©2I£#| (2. 8 9 g, 
5 8%) £ 0 

a- 1 (LP) . a-2 (MP) 03 : 52B&4&; 

1 H-NMR (CDClj) : 6 1. 1 5-1. 4 5 (3H. m) . 
1. 97 (9/8H. s), 2. 18-2. 3 5 (3 9/8H, m) . 3. 60 
-3. 83 (3H, m) , 3. 82-3. 9 3 (3/8H, m) . 4. 18- 

4. 3 0 (3/4H. m), 4. 3 5-4. 4 5 (5/4H, m) , 5. 10- 

5. 5 3 (4H, m) , 5. 75-6. 00 (2H, m) . 6. 14 (5/8H. 
d) . 6. 3 2 (3/8 H, d) , 6. 5 5-7. 5 0 (1 1 H, m) . 

SIMS: m/z 545 (M + +1) . 

(b) mid. (a) Tffbflfcxf- )l 4- (2- (N-K>^;M-^->#,|, 
#-)V) T$y-3> 5-/yf;l/7xz;l.) t Ko^-Wf;i,-i- (4-^ 
h + ->^<>v?;U) -1, 2. 3-M;7»/-;U-5-*/U#*5'l/- h (a-1 : 
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* 

LP) x.=j-)l 5- (2- (N-K^W^i/AW^) 7 :y_3 f 
5-/^fA7xx;l,) tKn + ->^f;l/-l- (4-y h*-X>v?;U) -1, 
2, 3- HJ77*-;U- 4 ->U-h (a-2 ; MP) t<D3 : 5©S 
(2. 8 2 g, 5. 1 8mmo 1) fcttf * 1/ > (5 0m 1) K®MU 

-Wc??i5y (5. 6 4 g) *5n^ ^-ei^^LTto Sbfc-gtfb 

(5. 6 4 g) m&-? mmm&ifro mmfe-t^j h-e 

T 

gfeittlli Ltxf;l/ 4- (2- (N-^^lof+v'^l/*— ;t,) 7 
^ - 3, 5-i?^f;K>y^) - 1- C4-> b*i"<>V}V) -1, 2. 
3-h ';7-/~;U-5-^;^^'>l/~h (b-1 : LP) xf^ 5- 
(2- (N-K>^;U^-+e/*;U^;i,) 75 /-3, 5-^f-;l/0\AOU) 

-1- (4-/^X>W -1, 2, 3-MJ7y-;u-4-*;t^*-> 

b-h Cb-2 : MP) (1. 89 g, 6 7 %) t 1 : 1 «£tt*»fc 0 
b-1 (LP) <h b-2 (MP) ©1 : lfi^ft; 
1 H-NMR (CDC 1 3 ) : «5 0. 9 8 (3/2 H, t) . 1. 0 1 
(3/2H, t), 2. 08 (3/2H, s) , 2. 27 (3/2H, s) , 
2. 28 (3/2H, s). 2. 29 (3/2H, s) . 3. 6 7 (3/2H, 
s) , 3. 7 8 (3/2 H, s) , 4. 0 5-4. 16 (2H, m) , 5. 0 9 
(1H, s) . 5. 1 5 (1H, s) , 5. 5 0 (1H, s) , 5. 7 9 (1H, 
s), 6. 39 (1/2H, d) , 6. 65 (1H, d) , 6. 86 (1H, d) 
. 7. 04 (1H, d) , 7. 20 (1/2H, d) , 7. 23-7. 45 
(14H. m) . 7. 90 (1/2H, s) , 8. 35 (1/2H, s) . 
E IMS : m/z 5 4 3 (M + ) . 

(c) fjfg (b) -e^btlfcxf-;u 4- (2- (N-OifJlstJ-i/Jjjl 
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5- { J/i-JUK>V>(Jl) -1- (4-^ b*i"<>i?)l') 
-1. 2, 3- h VTV-Jl-d-ftJlstfJ-i/l/- h (b-l :LP) xf 
A> 5- (2- (N-K>^;^^i/^;U^;i,) 7$ y_ 3> 5 _^^^ ;I/ a: 

>»Af/tO -l- b*is<>i?)l) -l, 2, 3-b'J7V , -;b-4- 

a^^u-h (b-2 :mp> toi : mm a. ssg. 3. 45m 

mo'l) Mxf;K3 0ml) {c^U 1 0%/<7 v^A&j£ (1 8 8m 

g) £fln;U Tk^ffl^T. MS-e4. 5^ai^Lfco immztyj vez> 

iiU SS^ME^tt^ClifcJ;!^ 4- (2-75^-3, 5-^ 

- i- (4-^t h*->K>i;;|,) _ lf 2 , 3_j, IJTv r__ 
;U-5 -fr;H?*-> t/- h- (c— 1 : L P)- -x»-^- 5 -"(2 -7 = 7 -3, 
S-S^f-^'O'AfdO -1- (4-^ h+«>K>^) -i, 2 , 3-hU 
TV-)l-A—h)l#*i/\/-Y (c-2 : MP) £©fal : lg£% (1. 4 
3g, 10 0%) £^fc 0 
c -1 (LP) t c-2 (MP) ©1 : 

1 H-NMR (CDC 1 j ) : 5 1. 0 6 (3/2H. t ) . 1. 1 2 
(3/2H, t), 1. 93 (3/2H, s), 2. 12 (3/2H, s), 
2. 17C3/2H. s), 2. 18X3/2H, s) . 3. 6 9(3/2H, 
s) , 3. 80 (3/2H. s) , 4. 17 (1H, q) , 4. 22 (1H, q) 
, 5. 43 (1H, brs), 5. 86 (1H, s) , 6. 26 U/2H, s) 
. 6. 35 (1/2H. s). 6. 39 (1/2H, s) , 6. 65 (1H. d) 
. 6. 87 (1H, d), 7. 00 (1/2H. s) , 7. 04-7. 10 (1 
/2H, m) , 7. 0 6 (1H, d) , 7. 3 6 (1H, d) . 
E IMS : m/z 4 0 8 (M + ) . 
(d) 7/W>«^ xf^ 4- (2-75^-3, 

>*MJV) -1- h * 5/* > 5>;l0 -l. 2, 3-h'J7V-;U-5- 
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i3Jl^i/U-b (c-1 : LP) x^;l/ 5- (2-7^7-3. 5-5* 
yf-;K>W;U) -1- (4-y h*-X>^;U) -1, 2, 3-HJ77- 
;t/-4-a;H^->I/-h (c-2 :MP) <i:g>l : lzl£tf (1, 41 g, 
3. 4 5mmo 1) (10ml) &&tc N h U £A/ h*->K 

2 8%^^y-;Ufg?g (0. 7 4ml, 3. 7 7mm o 1 ) £fln;U Mz&t?5l$ 
FalSftLfco £&&K7k£tjn;U tfrtfcLfc&^ifclKU ^LT> 3- (4- 
^ -6, 8-5Vf-;U-4 (5H) , 10-^+V-3H- 

1, 2, 3-h'J7Vo [4, 5-c] [1] <>V7-ee> (d-1 : LP) 
1- (4-^ + ^>-;;l/) -6. 8-v^^;U-4 (5H) , 1 0 — 5? 
**7— 1 H- 1, 2,3 - KUTVn C4-, 5 - c] [1] X>77^f> 
(d-2 : MP) i©l : lS^fef (9 17mg, 7 3%)£*ffc 0 

d-1 (LP) £ d-2 (MP) ©1 : m&$f; 

1 H-NMR (DMSO-d^ ) : 6 2. 3 1 (3H, s) , 2. 44 
(3/2H. s) , 2. 47 (3/2H, s) , 3. 71 (3/2H, s) . 
3. 72 (3/2H, s) , 5. 88 (1H, s) , 6. 01 (1H, s), 

6. 90 (2H, d) , 7. 28 (1H, d) , 7. 34 (1H, d) , 7. 4 

0 (1/2H, s) , 7. 45 (1/2H, s) , 7. 65 (1/2H, s) , 

7. 70 (1/2H, s) , 9. 85 (1H, s) . 
S IMS : m/z 3 6 3 (M + +1) . 

(e) 3- (4-^ h*i/'<>^) -6, 8-5V*4>-4 (5H) , 

1 0-5***7-3H-l. 2, 3-HJ77P [4, 5-c] [1] K>77 
■fe*f> (d-1 : LP) £> 1- (4-^ h*5"<>5?;t0 -6, 8-5Vf--fl> 
-4 (5H) , 10-5***V-1H-1. 2, 3-hU7V*n [4, 5-c] 

[1] <>-/7-bfh°> (d-2 :MP) to 1 : 1 (3 0 0 m g, 0. 8 

2 8mmo 1) IC N 7-7-A- (0. 5ml) iK'j7^Dftt (5. 0ml) 
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tZMZGO' CT?2B#HK#Lfc. KJtittt*ttE*£bfcffc» ffttLfcm 

6, 8-v f yf-;U-4 (5H) . 10-^+V-lH-l, 2, 3-h'JTV 
n C4. 5-c] [1] *C>'/T*tf> <VJ (137mg, 6 8W*»fc« 
C0 6. 8-i^*;U-4 (5H) , 10-^V-lH-l, 2, 3-h'J 
TVo [4, 5-c] [1] K>'/7^b'> (O (12 7mg. 0. 524 
mmol) KlN*^^h»J^A*«F«*aiiiL»||U C*l*^+^*>H 
P-20*ffl^T«IH-*CiK:J:») x «Jtft»*i LT«Eft6« : 6. 8- 
3>y**-4 (5H) . 10-^+V-lH-l, 2. 3-MJ7V/D [4, 
5-c] [1] *C>'/7* h »; (_e_) (1 l 9 m g , 8 6%)"* 



e' ; 



1 H-NMR (DMS0-_d fi ) : 6 2. 3 2 (3H, s) , 2. 4 9 
(3H, s), 7. 46 (1H, s), 7. 81 (1H. s) , 9. 53 (1H, 
s) . 

E IMS : m/z 2 4 2 (M + ) . 

1 H-NMR (DMS0-d c ) : 6 2. 3 0 (3H, s) , 2. 4 6 
C3H, s) , 7. 32 (1H, s) . 7. 78 (1H. s) , 8. 66 (1H, 
s) . 

FDMS : m/z 2 6 5 (M + +1) . 
HSfefll3 0 

6, 7, 8-HJy h*->-4 (5H), 10-^^7-lH-l, 2, 3 
-M7'/P [4, 5-c] [1] ^>!/7-gfcT> 
(a) 7;^>fi^T> -5 0* C^f;l. 3, 4, 5-h!Mh*->- 
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2--ha^'/i-K5. 0 g. 18. 5mmo 1) ©h;l/i> (1 0 0 
ml) jffilKx 1. 0 M i?^yyf-;l/7->U$— ")At KU KOfh7b Ka 
77>&&(19. 7ml, 19. 7mmol)^SD^ 3 Ott&I&^L/Co y 

(l omi) ^atT#SLfc 0 7K^x.^m> rax^ 

*)\>=2 ■: 1) KJ^HSilLT, 3, 4, 5- h h*->-2 hn^i? 

;i/T;U3-;Ki. 0 1 g, 2 3«) *SEJt®»*iLT»fc« 

1 H-NMR (CDC 1 j ) : 5 3. 8 2 (3 H, s) , 3. 8 7 
(3H, s) , 3 ... 92 (3H, s) - 4. 5 5 (2H, d) T 6. 7 7 (1H, - - 
s) . 

(b) JJ2 (a) -e^fc3. 4, 5-^ I J^h + ->-2--hnK>-;;I/7 
(1. 0 1 g, 4. 15mmo 1) ©M^f U> (15ml) g$ 

IC. -&{fc-7>#> (8. 0 g) £Jd>U SfiTHft«#Lfc 0 ^b(c-^h 
(8. 0 g) £Jn*., SST'8^fWLfco mmLZ-byJ b-?6 
iU «E"TCSi£&g£L-C\ 3, 4, 5- h h^->-2 -- hb^XT^ 
7*fc K (3 0 Omg, 3 0%) LTf#fc 0 
1 H-NMR (CDC 1 3 ) : 6 3. 9 8 (3 H. s) , 4. 0 0 
(6H, s) , 4. 00 (3H, s) , 9. 88 (1H, s) . 
E IMS : m/z 2 4 1 (M + ) . 

(c) T;U3*>^S^Ts -7 8° C-efh7fcKo77> (4. 0ml) IC 

1. 0M 'Jf"7A h'x F 'J > f ;k> 'J ;l^7 U'of h 5 1 K □ 7 7 >M 

(1. 9ml) ^Ju^ 3 0ftmmtltz o ZflKZfu W-A»xf^ (17 
6jul, 1. 7 4mmo 1) ©x h5t Kd75> (1. 0 m 1 ) fcfcSrJnjU 
3 0#IHHI#Lfco ^tcJtfB (b) T-^3. 4. 5-hW h*->-2-xf> 
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oOXT^ft K (2 8 Omg, 1. 1 6mmo 1) h5t Kn7 7 > 
(2. 5ml)»M> -58' C*TMLT3 0ailB86*Lfco COS 

? •> •? 1* -&m L g£ t T> ftfftft 4 LT xf 4/ 4 - 1 K 

n + (3, 4. 5- h U ^ h + -/-2--hn7x^l/) -2-?*f-J 

x-h (2 6 8mg, 6 8%) £*ffc 0 

1 H-NMR (CDC 1 J> ) : 6 1. 3 2 (3 H. t) , 3. 9 1 (3 
H, s) , 3. 96 (3H, s) , 3. 99 (3H, s) , 4. 25 (2H. q) 

5. 7 1 (1H, s) , 7; 0 4 (1H, s) . E IMS : m/z 3 3 
9 (M + ) . 

(d) Jtffi (c) T?»fcxf-;U 4-t Kn+S/-4- (3. 4, 5-M 
y h + ->-2--hn7x^) -2-7f;x-h (268mg, 0. 7 8m 
mo 1) 4-> hW>? ;UT^K (3 2 2mg, 1. 97mmol) i 
*fliV^ HM2 0 (b) iI^ailwLTSJS*?Tlr\ x^;U 4- (t Kn+ 
(3, 4, h + ->-2--hn7x-;l/) -1- (4- 

yh+v/K^^I/) -1, 2, 3-hU7V-^-5-^7^**^->L/-h<i:. x 
5- (tKn+i/- (3, 4, h + ->-2--Fo7x^) 

*f-;lO -1- (4-^ h+S^OSMO -1. 2. 3- h 'J7V-;U-4-*7 
;b***->l/-h©l : lt<om&®i (3 5 Omg, 8 9%) 
1 H-NMR (CDC 1 3 ) : 5 1. 3 2 (3/2 H, t) , 1. 4 1 
(3/2H, t), 3. 4 3 (3H, s) , 3. 6 9 '(3/2 H. s) , 3. 7 
7 (3/2 H, s) , 3. 8 3 (3/2 H. s) , 3. 8 8 (3/2 H, s) , 
3. 96 (3/2H, s) , 3. 97 (3/2H, s) , 4. 41 (2H, m) , 
5. 41 (1/2H, d) , 5. 48 (1/2H, d) , 5. 64 (1/2H, 
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i 

d) . 5. 67 (1/2H, d) , 5. 82 (1H, d) . 6. 37 (1/2H. 
d) , 6. 45 (1/2H, d) , 6. 65 (1H, d) , 6. 84 (1H, d) 
. 6. 97 (1/2 H. s) , 7. 11 (1H, d) , 7. 24 (1H. d) , 
7. 26 (1/2H. s) . 
E IMS : m/z 5 0 2 (M + ) . 

(e) JJB (d) T"fcfcx*/U 4- (t Ko*->- (3, 4, 5-hU^ 
h+->-2--hD7x-;l/) -1- (4-y h+S/'O^) -1, 

2, 3- h l )7 y /-Jl>-5-i7J\'#*i/U- bt^ xf-;b 5- (t Kn^i/- 
(3. 4, 5-h^h + ->-2-^hn7x^t/) yf;l.) -1- (4->f 
*i/<yyj\,y -Tr 27~ Z-TVTV-fc- 4-WX^^V- b&® 1 : 1 
OS^i (3 2 0mg, 0. 6 4mmo 1) rWfcryify (1. 0 g) 
4*EV*Ts ^ffe^J2 0 (b) iH«KSi6*|fi.\ 1- (4-^ 

-><>^;U) -4- (3. 4, 5-F'jn+y-2--ho'<>^^) -1, 
2, 3- h U7V r -;l'-5-^;U^4 L v/L/-hi > x^;U l-(4-^h + i/ 
-5- (3, 4, 5-bV / b*is-2--ba'<>V'(Jl) -1. 

2, 3 - h'J7V""-;l/-4-*;U^*+v/l/-h01 : 1 £©S£fe (3 0 Omg, 
9 4%) *fffc 0 

1 H-NMR (CDC 1 j ) : <5 l. 3 2 (3/2 H, t) , 1. 2 9 
(3/2H, t) , 3. 60 (3/2H, s) , 3. 70 (3/2H, s) , 

3. 79 (3/2H, s), 3. 92 (3/2H, s) , 3. 96 (3/2H, 
s) , 3. 97 (3/2H, s) . 3. 98 (3/2H, s) , 4. 00 (3/ 
2H, s) , 4. 19 (1H, q) , 4. 35 (1H, q) , 5. 59 (1H, 
s), 5. 75 (1H, s), 6. 14 (1/2H, s) , 6. 72 (1H, d) 
. 6. 87 (1H. d) , 7. 18 (1/2H, d) , 7. 25 (1/2H, s) 
, 7. 2 8 (1/2H. d) . 
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E IMS : m/z 5 0 0 (M + ) . 

(f) ±E (e) X'^iz^Jl 1- (4-> h*i/Oi?Jl) -4- (3, 
4. 5- h 'jy h + ->-2-- baOVJJl) -1, 2, 3-hU77-;U- 
5-#;b*'*->l/-h£ N x^ju 1- (4-^ b*i"Oi?Jl) -5- (3, 
4. 5-h'jy h + ->-2-- hn^>\AOl/) -1 > 2. 3-MJ7'/-;l'- 
4-*;l/+:+->U-hi©l : KDl^i (3 OOmg, 0. 6 0mmol)£ 
10% ><5**/*08R OOmg) £ffl^T. HJS0J2O (c) ifellll^M 
**<b*fTK xf-;u 4- (2-TIJ-3, 4. 5 - U / h*-X>'/'f 
-1- (4-* h*5"O5*;l0 -1. 2, 3-MI77-;p-5-#;p*' 
* * P=* £v x W 5 - -( 2-7 ;7 - 37 4 7 5 - FU7"F¥^ > 7-Y 
;P-1- (4-/ h*5"<>$W -1, 2, 3-M7 % /-*-4-**iK* 
->U-h£©l : lOS^J (285mg) £*|*: 0 COM (2 8 5mg) 

(5ml) 2 8%^-h'J^Ay h*-> K®y *;-;b*gtt 

(13 0 /il, 0. 66mmol) t^-ffl^T. HJfe^2 0 (d) iTOlcR 
J6*?TV\ 6, 7, 8 — h U ^ b + ->-l- (4-^h + -X>^) -4 (5 
H) , 1 0-^**7-1 H-l, 2, 3-hU77o [4. 5-c] [13 < 
>y7^b'>i> 6, 7. 8-hU^h + ->-3- (4-n*M>i?;P) - 
4 (5H) , 10-WV-3H-1, 2, 3-HU77P [4, 5-c] 
[13 *OV7#\£>t01 : l®m&®l (141. 8mg, 55%)£$fc e 
1 H-NMR (DMSO-d_ g ) : d 3. 7 3 (3H, s) . 3. 9 1 
(3/2H, s) , 3. 92 (3/2H. s) .. 3. 94 (3/2H, s) , 
3. 96 (3/2H. s), 3. 97 (3/2H, s) , 3. 98 (3/2H, 
s) , 6. 07 (2H, d) , 6. 87 (2H, d) , 7. 33 (1H. d) , 
7. 34 (1H. d) . 9. 43 (1/2H, s) . 9. 60 U/2H, s) 
E IMS : m/z 4 2 4 (M + ) . • 
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(g) JJ2T?fcfc6, 7. 8-hV / b*'S-l- hJ-isOitll) 
-4 (5H), 10-?**V-1H-1, 2. 3-hU7Vu [4. 5-c] 
[1] <>V7-l?e>£ N 6, 7, 8- MM h*->-3- ( 4 _> h*.>^> 
-7;U) -4 (5H), 10-5M-+7-3H-1. 2, 3-MJ77n [4, 5 
-c] [1] <>V7M£>t<Dm&® (12 0mg. 0. 2 8mmol)£ > 
7-V-;U (0. 5ml) ihU7A*nfH| (5. 0m 1 ) ££fflVv^ 
fH 1 (b) £08fcftfiJ«U tfe^T 1 N #8Mb* h U 7 ATk^T^- MJ £ 

A&£Lfc 0 dtl^r-r7-<^>HP-2 0 (7k : 7-fer h>=4 : 1) *ffl^T 
*SSS!lT^ £Jtfe»*4LTaiKfl;£1&: 6, 7. 8 - h U ^ h*«>-4 (5H) 

- 1 0 - -7**7- 1 1,- 2 , 3 — h U-7 Vu- [ 4 v - 5 — c ] [ 1 ] <> 7 

7-et'y (9 6mg, 8 8%) £'#*: 0 

1 H-NMR (D 2 0) : 6 3. 5 2 (3H, s) . 3. 7 8 (6H. 
s) , 6. 8 6 (1H, s) . 
E IMS : m/z 304 (M + ) . 

mmm 1 

4 (5H), 10-7**7-7- (2- ( 3 - bT U •?;!/) xx-;U) -1H 
-1, 2, 3- MJ 77d [4, 5-c] [1 ] OVTWs * Y 'J 7;M~p 
(E : Z = 1 ; 2) 

(a) 7;b3*>^ffl^Tx Mi7*-^-3-trys;^f-^*^*jii>A 

U KJfflfc& (2 0 9mg, 0. 49mmol) ^ MUx> (5m 1) £N. 
N-7^;U*;l/A7S K (2ml) f, »J 7 A t e r t -7 

->K(110mg. 0. 9 8mmo 1) fc 0 7-*^5^-l- 

(4-^ h*v"<77;U) -4 (5H) , 10-^+7-lH-l, 2, 3- 
MJ77D [4. 5-c] [1] K>7T^ff> (15 Omg, 0. 4 1mmo 
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£littt&5fc£»lfc U -^if;u-f ;bT'ft& L fcSM&K* 5 c £ I;: «fc t) H 

1- (4-^ + -X>^) -4 (5H) , 10-5>**V-7- (2- (3 
-f'J-Wxf-;0 -1H-1, 2, 3-HJ7Vo [4, 5-c] [1] 
<yV7-et'> (E:Z.= 1 : 2) (1 3 7mg, 7 6%)£'f§*: 0 

1 H-NMR (DMSO-dj) : 6 3. 7 1 C3H, s) . 5. 9 8 
. (4/3H, s) , 6. 0 1 (2/3H, s) . 6. 8 1 (2/3H, d) , 
6.8 5 (2/3 H, d) , 6. 9 0 (4/3 H, d) .6.91 (2 H, d) , 
7. 0 7 (2/3 H, d) , 7. 28 (4/3H. d) , 7. 22-7. 35 
(1H, m), 7. 40 (1/3H, d) , 7. 44 (4/3H, s) , 7. 4 
6 (1 / 3 Hr " d) t 7 : "5" 8 "( 2/3 H7" "dT7~77 6 3" 6~ (T/ 3 H, ~d~d J 
, 7. 6 6 (1/3H, s) , 8. 0 7 (2/3 H, d) . 8. 15 (1/3 H, 
d) , 8. 20 (1/3H, d) , 8. 41 (2/3H, s) . 8. 44 (2/ 
3H, s) , 8. 53 (1/3H, d) , 8. 84 (1/3H, s) , 11. 3 
2 (1/3H, s) , 11. 4 0 (1/3H, s) . 

S IMS : m/z 4 3 8 (M + +1) . 
(b) b5I2 (a) T-'&Ztitzl - (4-^ Y^-i/Ky-JjV) -4 (5H) , 
10-W;-7- (2- (3-t»Ji>A) ifi*) -1H-1, 2, 3- 
hU7'/n [4. 5-c] [1] '0*/7-feffc?> (E : _Z = 1 : 2) (13 3. 
2mg. 0. 3 0mmo 1) ^ 7-7-;l/ (0. 3ml) iF'j7;^npi 

(3mi) t <Dm&mm\mm u 6 o tct? 3 o summ 1 tz 0 mmzuKmiz 

<k s ftfe£Htm*£ LT oaBBft^jS : 4 (5 H) . 1 0 - v - 7 - 
(2- (3-f'J^U) xf-;U) -1H-1, 2. 3-hV7>/n [4, 5- 
c] [1] K>V7-tffcr>- h'j7MDftlg CE; Zj=\ : 2) (12 2. 
4m g, 9 3%) *»fc 0 
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H-NMR (DMSO-d_ fi ) : 6 6. 88(2/3H, d) . 6. 
92 (2/3H, d) . 7. 09 (2/3H, d) , 7. 45-7. 75 (4/ 
3H. m) , 7. 49 (1/3H, d) . 7. 5 0-7. 6 0 (2/3H, m) , 
7. 69 (1/3H, d) , 7. 60-7. 75 (4/3H, m) , 7. 85 
(2/3H, d) , 8. 2 1 (2/3H, d) , 8. 3 3 (1/3H, d) , 8. 
41 (1/3H, d) , 8. 5 3-8. 6 2 (4/3H, d) , 8. 62-8. 
6 9 (1/3 H, m) , 8. 9 7 (1/3 H, d) , 11. 3 5 (2/3 H, s) 
. 11. 4 9 (1/3H, s) . 
SIMS: m/z 318 (M + +1) . 

-- mmm-3-2- - - — — — - — - 

(E) -7- (2- C6—**fr-2-\£VW) - (E) -.xf-dO -4 
(5H), 1 0-i^^y-lH-l, 2. 3-h'J7Vn [4. 5-c] [1] 

( a ) TJl=t >5?fflmTx 6 - J *JU- 2 - fc? 'J v?;M h'J7x ^;L>* 
X*r.t>A£o»J (2 1 Omg, 0. 4 9mmol) ^ hJl^> (5 

ml) £N, N-*S**fr*)UA7% K (2ml) £<Z>jI&&iSlCffl5S}$-|*\ * 
U»A t e r t -7 h*-> K (1 1 Omg, 0. 9 8 mm o 1 ) ZlM*.tz 0 <fc^ 
X\ 7 (4-/ Y*i"<y:j)\,) -4 (5H) . 1 0 - ^4- 
V-lH-1. 2, 3-h'J7V'p [4, 5-c] [1] <>V*7Hf f> (1 5 
Omg, 0. 41mol) Ztiax., 8 OtT-SteDn&Lfco RJSjSSftic**^ 

5 C £ icj; »j % 1- (4-^ h*5"<>5W) -7- (2- (6-^^-2- 
tr»J5W) - (E) -if-A) -4 (5H) , 1 0-5?**7-lH-l, 2, 
3-MJ77*n [4, 5-c] [1] K>V7-tfb 4 > (4 1. Omg, 22%) 
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1 H-NMR (DMSO-d_ 6 ) : 6 2. 5 2 (3H, s) , 3. 7 1 

■ 

(3H, s) , 6. 00 (2H, s) . 6. 9 1 (2H, d) , 7. 19 (1H. 
d) , 7. 29 (2H, d), 7. 41 (1H, d) , 7. 43 (1H, d) . 
7. 60 (1H, d) , 7. 63-7. 75 (3H, m) , 8. 18 (1H, d) 
. 11. 35 (1H, s) . 

LCMS : m/z 452 (M + +1) . 

(b) huI5 (a) T'&Zfttzl- (4-^ h + S/'OJMO -7- (2- (6 
-^;U-2-t°'J i>)V) - (E) -xf-^) -4 (5H) , 
-1H-1, 2, 3-hUTVo [4, 5-c] [1] "OvT-tf tT> (3 5. 
7mg, 0. 0 8mmb ir^;"7-7-Vl/ (0. lm l) £ F U TVM-nflS* 

(lml) iOSB^jft»lc«»U 6 0r?4 55JIHI^L^o jSI«*ttEB4 

<£ ?K gfefSHtttfcfci LTtt!Bfll£$l : 7 - (2 - (6 f-Jl- 2 - 1* D 5> 
40 - (E) -xf-A) -4 (5H) , 1 0-^**7- 1H-1, 2. 3- 
b'JTVn [4, 5-c] [1] K>y*7-te* t°> • h 'J afmM (3 4. 
6m g, 9 8%) 4$fc 0 

1 H-NMR (DMS0-d.g) : 5 2. 6 0 (3H, s) , 7. 3 9 
(1H. d) , 7. 47 (1H, d) , 7. 65~7. 80 (4H. m) , 
7. 9 6 (1H, t) , 8. 3 4 (1H, d) . 11. 4 8 (1H. s) . 

LCMS : m/z 3 3 2 (M + +1) . 

4 (5H), 10-vM-*y-7- (2- (2-*yj;l/) - (E) -jL-x- 
;U) -1H-1, 2, 3-KU7Vd[4, 5-c] [1] <y*/7M b°> » h 

(a) 7;b^>^a^TN h 'J "7xxl;U— 2 — l ) Jl/ f-Jl^X^—O J*, 
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*n>J KJHfc£ (1 8 lmg, 0. 3 8mmol) ^ h;Ux> (5m 1) £N, 
N-S^?7U*;UA7 5 K (2ml) £©fi£SS**fc»»3-t!\ ^'JOA ter 
i-yh + ^K (86mg, 0. 7 7mmo 1 ) £jD*fc 0 &V*T?> 7 

(4-^ K*7K>-7;1/) -4 (5H) , 1 O-v^fr+V- 1H- 1, 
2, 3-hUTVo [4, 5-c] [1] £> (1 1 5mg. 0. 3 

2mmo 1) fcftipU 8 0 < CT?6NfP^3 0^©TO^Lfco RJ6SS»K**JD* 

fc& x «fHJUfc*ai*Jltt»*«:iiUJL^ ^if-;i/x-x;P-e^Lfea^#t 

^CifciD. 1- (4-^ h*v"<7<7;t/) -4 (5H) , 10-WV- 
7- (2- ( 2 >"J Jl) - (E) -ir-iO -1H-1, 2, 3 - h 'J 7 

- -y D- C4T-5— -c-]- [ l ]-0-/7-bf h°>- (8 37"2 m g7 5 4 %)"^7r o 

1 H-NMR (DMSO-d { ) : 6 3. 7 2 (3H, s) , 6. 0 1 
(2H, s) . 6. 9 1 (2H, d) , 7. 31 (2H. d) . 7. 55-7. 
70 (2H, m) , 7. 7 0-7. 90 (4H, m) , 7. 9 0-8. 00 (3 
H. m) . 8. 04 (1H, d) , 8. 22 (1H, d) . 8. 40 (1H. d) 
. 11. 4 1 (1H, s) . 

S IMS : m/z 4 88 (M + +1) . 
(b) fu!H (a) -em*>tlt:l- (4-^ h^i/O'JAO -4 (5H) , 
1 0-$***7-7- (2- (2-*/U;U) - (E) -xf-A) -1H-1, 
2, 3-hU77o [4, 5-c] [1] <>*/7W> (7 8. 2mg, 
0. 1 6mmo 1) * x 7-7-^ (0. 2m 1) i h'j7Mnftf (2ml) 

tbLfces^itlKU s>i*;ux~ r;u-eft&L 5Ciic«k») > ^fe 

*Sffitt»*£ LTMIH{k^% : 4 (5H) , 1 0 --7**7- 7 - (2- (2- 
*>"J/l/) - (E) -xf-A) -1H-1, 2. 3-hU77*o [4, 5-c] 
[1] <77*7-trfc?7' b*)7fr*nwmm (7 6. 3mg, 9 9%) £^c 0 
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1 H-NMR (DMSO-d 5 ) : 8 7. 6 4 (1 H, d) , 7. 67 
(1H, s), 7. 75 (1H, d) , 7. 80-7. 95 (4H. m) , 
8. 04 (1H, d) . 8. 06 (1H, d) . 8. 36 (1H. d) , 8. 5 
3 (1H, d) , 11. 5 0 (1H, s) . 

SIMS: m/z 368 (M + +1) . 

H3fefl]3 4 

7-HJ7;M-oyf-;U-4 (5H) , 1 0-v^y- 1 H- 1, 2, 3- 
h'J77o [4. 5-cj [1] <>V7-tfb'> 

(a) 4-hU7;U*oy^;l/-2-ihnSJRW (5. 2 3 g, 2 2. 
2 mm-o- 1-) <0-t-&~/ — 0 0 m 1 -)-&&(^ r 1- 0 «Ws£9R- (- 5 0 " 

Omg) £Jd^ **3£^TT3 5#K«#Lrt:o RJ6»tt*-b7W hTi&ig 
Lfc& N M^ME^t^-SClilcj;^ 2-7 S y-4- F'j7;Wnyf;l/ 
$MI (4. 5 7 g, 10 0%) *&tZo 

1 H-NMR (CDClj) : 6 5. 9 0-7. 6 0 (2H, b r s) , 
6. 8 8 (1H. d) , 6. 9 3 (1H. s) , 8. 0 3 (1H, d. ) . 

(b) huIH (a) ^%t>tltL2-T I J -A-Y x )7)\'7!ru/'f->V£MM& 
(4. 56g, 22. 2mmo 1) ©x Vyt Kn7 7>^ (1 0 Om 1) fc> 
1 0M**5>« v?^;P*;U7>r Kftft (4. 4ml, 44. Ommol) i> 
\ir>W.Y V 1 9 )V (1 Om 1) 4 fctat* #»T^ 1 0 $K SS*C 1 4 5 
iCTr 1 7 B#fi8fll# Ljt 0 2 m 1 © l 0 M**5 > • y f-;bx;U7 KUffcfe&BiU 
$ bfc4 5fCl 5^HSf&$#fc 0 t'fflfc KJSfcfcjUcfcT* -JUimx. 
TBU&fcl&TZitiZo KS&m&i&EmffiUzo iblifc^ilU 
T?ft£Lfc&l&HW-3 C £K«k ?K 2-7i;-4-hV7;l*a/1-jl,-l- 
hKp+->^^;K>-fef> (4. 08g, 96%) *Hg&»*4 LTSfce 

1 H-NMR (CDC 1 3 ) : 5 1. 6 5 (1 H, b r s ) , 4. 3 5 
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» 

(2H, brs), 4. 71 (2H, s) . 6. 95 (1H. dd) , 6. 9 1 

(1H, s) , 7. 16 (1H. d) . 

(c) KfiE (b) Z'&Z>tltz2-7i S -4-b*)7)l*nt?)\,-l-t 
Yu*i/*1-)\,<y-ey (4. 0 8 g, 21. 3mmo 1 ) ©tR-x h5 1 Ko 
77>1 : imm (40ml) fc„ ffi&i-YWl* (2. 5 g. 2 3. 6mmo 
1) taugWtKyitji (3. 3mi, 2 3. lmmo 1) tZtia*.^ M&. 
T-2 1^a^tfco ^^{C^xf-^x-x^fe^C^TK^Jn^ v?x T ;Px- 

&&£MffiS£LTs 2 -<>^;U#*S/#;U**^;U7 5V-4-MJ7 
**.ajt -*;U- 1— Ka-*^/ (6. 8 5 g, 9 9%) 

1 H-NMR (CDC 1 3 ) : 6 2. 1 4 (1H, t) ., 4. 7 4 (2H, 
d) , 5. 21 (2H, s) , 7. 23-7. 32 (2H. m) , 7. 32- 
7. 50 (5H, m), 8. 19 (1H, s) , 8. 34 (1H, s) . 

(d) BufH (c) T'&Z>tltz2-0 •JJls**isJvl,*:— Jl7i J -A- Y 
•j7;^n>f;l,-l-tKD+^^;K>Hf> (6. 8 3 g, 21. 0mm 
o 1) omit/i-Uy (2 0 0ml) mmz^ €^ i 5->-7'X4A (2 0 

i 

g) i N yDD^oAif'Ji?-^ (6. 8g, 31. 5mmol) 
^TT-4 5^g^L^o S^fSlCv?x^;l,x-x;^Jn^ 7Dij^«t 

v v"j ij ? fivmM i ®mzm&%£t z c t \z ± % 2 - <> vh* * 

J]J\,#-)\,TIJ -4-Y 'j7;Wn^;K>7:7^ffc K (5. 4 3 g, 
8 0%)£'f§fc o 

1 H-NMR (CDClj ) : 6 5. 2 5 (2 H, s) , 7. 3 2- 
7. 50 (6H, m), 7. 79 (1H. d) , 8. 84 (1H, s) , 9. 9 
8 (1H, s) , 10. 7 0 (1H, s) . 
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1 H-NMR (DMSO-d 5 ) : 6 7. 6 4 (1 H, d) , 7. 67 
(1H, s) , 7. 75 (1H, d) , 7. 8 0-7. 95 (4H. m) , 
8. 04 (1H, d) . 8. 06 (1H, d) , 8. 36 (1H, d) , 8. 5 
3 (1H, d) , 11. 5 0 (1H. s) . 

S IMS : m/z 3 6 8 (M + +1) . 

7-h'j7Ma>^-4 (5H), lO-S^y-lH-l, 2, 3- 
HJ77n [4, 5-cj [1] <y*/7M\>y 

(a) 4- h U ?;M-ny *;|,- 2 --hn$S» (5. 2 3 g, 2 2. 
-2 mm o-l->- © y-^V— 71K-2 0" Oto 1) 10 %><y-i? ^ -(-rO - 

Omg) £fln^ 7Km^amTlr3 SaiBHtaifc, ®6»tt*Hr7-f 
Lt3k^ ffi&&ftEEMfcfZ>ZbK&*)^ 2 -7 $ J - 4 - h y 7Mny 
(4. 5 7 g, 10 0%) £?#*: 0 
1 H-NMR (CDClj ) : 5 5. 90-7. 60 (2H, brs), 
6. 88 (1H, d) . 6. 93 (1H, s) . 8. 03 (1H, d. ) . 

(b) EMEU) -C£&ftfc2-7$y-4-h';7;U*D/*;l^eJH#K 
(4. 5 6g, 2 2. 2ramol)0fK7tFo77>g/i!t(lOOml) 

10M**7>- *J**JUX*7 4 hm (4. 4ml, 44. 0mmol)£> 
H5»hyy^;Kl 0ml) i*Snx.x *#TT-1 o*K M^-ei 5#. 45 
VX'l 7^»Lfc 0 2m 1 © 1 0M**7 > • f-JlXJly < KHffcfciDiU 
$ b K 4 5 °CT 1 5 NrMRlS* tffco *©» % RfSfSlc^T^ 9 J 
TSJ6*^7**te 0 ^^ME^L/co »&ftfc»**iHKU 

I ££{C«};»3 % 2-7$ y-4- h 'J7;l/tnyf;l/- 1 - 

tKn*S/^f-;l^C>-tf> (4. 08g, 9 6%) LT»fc 0 
1 H-NMR (CDC 1 3 ) : 5 1. 6 5 (1 H. b r s) , 4. 3 5 



WO 97/00258 PCT/JP96/01628 

112 

(2H, brs), 4. 71 (2H, s) , 6. 95 (1H, d d) , 6. 91 
(1H, s) , 7. 16 (1H, d) . 

(c) buI2 (b) Tiib*lfc2-7^ J -A- Wznltut^fr-l-t 
Kn+->yf-^>-tf> (4. 0 8g, 2 1. 3 mm o 1 ) ©tK-t by t Kn 
: ljgft (4 0ml) fc„ ISI^M^A (2. 5 g, 2 3. 6mmo 
1) i N ^no^>v;;K3. 3ml, 2 3. lmmol) i4jD^ ffl 

jSS3i*«ES4LT^ 2 -<> V )\,t£-)\,t i J - A - HJ7 

— £/U=-l-= 1- Kd+»>/^;U^>-^-> (6-. 8-5-g—9-9 %) 

#i LTflJfc, 

1 H-NMR (CDC 1 j ) : 6 2. 14 (1H, t) , 4. 74 (2H, 
d) , 5. 21 (2H, s) , 7. 23-7. 32 (2H, m) , 7. 32- 
7. 50 (5H, m) . 8. 19 (1H, s) . 8. 34 (1H. s) . 

(d) SufS (c) T*'&h>tltz2 -<> ?Jl*iri/j] Jitter Z J - A - b 
'J7;^ny^-l-t Kn+->y^;UK>-tf> (6. 8 3 g, 21. Omm 
o 1) <Dmit/?]/> (2 00ml) muz* *l/+ i 7->-y74A (20 
g) £> ^nn^DAib'iJ^A (6. 8 g, 3 1. 5mmol) tZM^ 

^;U^?x;UT S ./ — 4 — h U 7.>M"n .X f;K>X7^f b K (5. 4 3 g, 
8 0%) £f#fco 

1 H-NMR (CDC 1 3 ) : <5 5. 2 5 (2 H, s) , 7. 3 2~ 
7. 50 (6H, m) . 7. 79 (1H, d) , 8. 84 (1H, s) , 9. 9 
8 (1H, s) , 10. 7 0 (1H, s) . 
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E IMS : m/z 32 3 (M + ) . 

(e) 7Jl=f>%mmT. - 7 8°CT' i? << V Zf a tfjlT 5. > (3. 8ml, 
27. lmmo 1) Ofh7tKn77> (45ml) 1. 68N7f- 

;UUf">A^+*v»ft (15. 5ml, 2 6. Ommo 1 ) £;&Q;t N 3 0#IH 
SftLfco'&^TN Z<D%J&mz7vt'*-jm3-?-J\< (2. 7ml, 2 6. 6 
mmo 1) Of-hvt Kn75> (9ml) Euf2 (d) X'^tltz2- 

O it)i*Jrisft j\,*:-j},7 i J - 4 - h 'j7;^D/^;u^>XT;Uf ? h K 

(3. 23g, 9. 99mmo 1) Of hyt Kn75> (2 Om 1) fttt&£ 
flgfcflD*.. -7 8 < CT'$b{clO^P H 1ft^L^o SJStttcm (3. 5ml, 
- - 6 -1—1 mm o 1 -)- ©x h 7 t-Kn 7 5 > (1 0 nri-) -*jft£flD;fcr- ttV-*T*£- 

7 I J - A - Y V 7 )l*u / f-jly -4-t Kn+->-2-^f;x- 
h (5. 4 3g) *»A: 0 *i£*lA:x^;l, 4- (2 -<> s J)V**t-*/ijJ\,tf=. 
)U7i J-4-h ij7;l/tn^f;|/7x^) -4-t Kd*J/- 2 -7*^7 x 
-h£MUx> (2 0ml) \zmmU Zti\z4-t Y*i/0 : J)\,7\?Y (4. 

8 9 g, 3 0. Ommo 1 ) S-fln*. 1 0 0 8 R$RIHMI& L fz 0 

f-;l/=l : 2) -cmUtZZttzJii!)^ x.?)i 4- (1- (2-^>->';M-* 

^) -1- (4-^ h + i/'<>^;U) -1, 2, 3- h U 7'/-;P-5 

h (e_^l_ : fiffittO^Sftj (LP) ) i x xf;U 5-(l-(2- 
*>9Ar**i/ljA>#z.A'7 ? 7 -4- h U 7WnyfA7x^) - 1 - 1 
Kn*i/,*f-;l,) -1- (4-y h + S/^O^U) -1, 2, 3-hV7V-Jl 
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-4-a;M***>l/-h ( e - 2 : iS@feg>£i%%J (MP) ) £©i&2 : 

mu. 1 4g. 71%) *<we»ny£o 

e-l (LP) , e-2 (MP) ©2 : 3g£%; 
1 H-NMR (CDClg): 6 1. 2 1 (9/5 H, m) , 1. 4 2 
(6/5H, t), 3. 62 (6/5H, s) , 3. 7 5-3. 82 (2/5H, 
m) , 3. 78 (9/5 H, s), 4. 25-4. 35 (6/5 H, m). 

4. 35-4. 45 (4/5H, m) , 5. 2 0-5. 3 5 (2/5H, m) , 

5. 22 (6/5H. s) , 5. 64 (2/5H, d) , 5. 83 (6/5H, 
s) , 5. 9 5-6. 0 5 (4/5 H, m) , 6. 3 1 (3/5 H, d) , 

-6— 4-1- ( 2 / 5-H — d ) -,- 6. -4 9 -64-/ 5 H-.-d )-,-- 6v - 8 0 - 6- 9 5 - 
(2H, m) . 7. 0 0 (3/5H, d) . 7. 15-7. 3 0 (16/5H, 

m) . 7. 3 0-7. 5 5 (5H. m) , 8. 2 5 (2/5H, s) , 8. 3 0 
(2/5H, s) , 8. 36 (3/5H, s) , 8. 56 (3/5H, s) . 
S IMS : m/z 5 8 5 (M* +1) . 

(f) HUSH (e) "C*'&t,tlMt& ® e-l Ut&%} e-2£ ®2 : 3&£#J 
(5. 3 2g, 9. 1 Ommo 1) (9 Om 1) KtmU — & 

M-?yiiy (1 6. 0 g) £flnx.. SS7?2NrEHI^Lfco RiS»*-lr5-r ht? 

f-;K>VW;l,) -1- (4->h^^>^) -1, 2, 3-hU7 % /-^ 
-5-#;M?*->U-h (f-1 : (LP) ) x*;P 5- (2-Oi^U 
**i/i])V#-)lTlJ -4- h'J7;^n^fM>vV;P) -1- (4-^ 
hf><>^) -1, 2, 3-hU7»/-^-5-*^#*S/l/-h ( f -2 : 
(MP) ) iOl : 2E£$ (5. 14g. 9 7%) ZMW&tlxmz 0 
f - 1 (L P) , f -2 (MP) ® 1 : 2S£% ; 
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1 H-NMR (CDClj): 6 1. 0 5- 1. 1 5 (3 H, m) , 
3. 57 (1H, s), 3. 80 (2H, s) , 4. 15-4. 25 (2H, m) 
, 5. 25 (4/3H, s) , 5. 29 (2/3H, s) , 5. 52 (2/3H, 
brs), 5. 83 (4/3H. s) , 6. 49 (2/3H. d) . 6. 8 0- 

7. 00 (3H, m) , 7. 23-7. 51 (23/3H, m) . 7. 92 (2 
/3H, d) , 8. 79 (1/3H, s) , 8. 88 (2/3H. s) . 
SIMS: m/z 5 83 (M + +1) . 

(g) BUI5 (f) m^tlfz^Jl 4- (2-Oi?Jl'**i/fi)U$-Jl 
7 i J -A- h l )yjlta/f-jl<>V^Jl) -1- 
-1.- 2. 3 -+ V TV-Jl- 5—iiJ\s+;*i/l'-b ( f —1- : (L P) ) £ N 
xf^ 5- (2-<>^**i/£;U**-/U7 5 ^-4- h V y Jl* a J * 
'O^A) -1- (4-n+-X>-^) -1, 2. 3-M)77-;l>-5 
-a^^U- h ( f -2 : (MP) ) iOl : 2M&%Q (5. 1 4 g. 

8. 82mmol) ^gxf^ (100ml) l:^U I 0%'<? : JyJ*&i 
^ (5 14mg) ^Jd^x TKfg^fflmT. MMX- 3 B$RIHX& I fc 0 KJSifc**? 
W att*«EE«S«Cil=«kij % 4- (2-75 y 
-4- h »J7;M*n;ffjK:/'/W ;U) -1- (4-^ h4-v"0$>;U) -1, 
2, 3- h'J7'/-^-5-»m->l/- h (g-1 : LP) ^?Jl< 5 
- (2-7 5 y-4- 'j7A^D^M>'/-f*) -1- (4-^h + ->K 
>-^;b) -1, 2. 3- h 'J7 , /-^-4-*M^-/U- h (g-2 : MP) 
£®l:2fi£«(4. 0 8g. 10 0%) ^Sfeifti Ltffc 0 

g-1 (LP) . g-2 (MP) CDl : 2m£9a; 

1 H-NMR (CDClj) : 5 1. 1 0 (2 H. t) . 1. 1 3 (1 
H, t) , 2. 50 (2H, brs). 3. 63 (1H. s) . 3. 80 (2H, 
s) . 4. 18-4. 2 5 (2H. m) . 5. 5 0 (2/3 H, brs). 
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5. 86 (4/3H. s) , 6. 50 (1/3H, d d) , 6. 60 (2/3H, 
d) , 6. 7 1 (1/3 H, d) , 6. 7 9 (2/3 H, d d) , 6. 8 8 (4 
/3H, d) , 6. 8 9 (1/3H, s) , 6. 9 6 (2/3H, s) , 7. 0 
2 (2/3H, d) , 7. 3 6 (4/3H, d) , 7. 6 3 (2/3H, d) . 
E IMS : m/z 4 4 8 (M + ) . 

(h) buE (g) T?fc&ftfcft£«j % 3-*)\> 4- (2-Tl y-4-h'J 
^M-n^^^AO!/) -1- (4-y -1, 2, 3-h 

U7 % /-^-5-*/l'#*S/l/-h (g-1 : LP) i N 5- (2-7 

$ y-4- h U 7)l>*nJ*)lK>y4)V) - 1 - (4-^ h*>"<>iM0 - 

It- -2* 3 — K V 7 *f-)V- 4— ^ I/- K ( g— 2 - : M P-) (D 1~ ■:- 2 

(3. 4 8g, 7. 7 6mmo 1) IC7— V-;l/ (1. 5ml)£hU7 
**nl» (3 0. 0ml) tZMZ.^ 6 Otrei 6*IHHt#Lfco KJfc?gi££ 

-4 (5H) , 1 0-^**7-1 H-l. 2, 3-hU7V*D [4, 5-c] 
[1] OVT-et'y (h) (l. 8 2g, 8 3%) *f»fc 0 C®7-h'j7;l/ 
*ny*;U-4 (5H) , 1 0— ?**V-1JH- 1, 2, 3-hU7v*n [4, 
5-c] [1] K>«/T^h°> (h) (1. OOg, 3. 54mmol) |;1N 
*mt1- h U tf-Mcjgtt (1 0. 5ml) fc^tf* (150ml) £j&D>U Ctl 

0 7-trh>=4 : 1) fcffl^TfMM-SCifcJ: 
«BKft£4&: 7-h'j7;M-o/f-;l/--4 (5H) . 10-5M**V-1H 
-1. 2, 3->U77n[4, 5-c] [1] O'/T-V h'XDrt h 'J 7 A£ 
( h- ) (7 10mg, 6 6%) 4»fc 0 
( h) ; 

1 H-NMR (DMSO-d.) : 6 7. 6 3 (1H, d) , 7. 97 
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(1H. s) , 8. 47 (1H, d) , 11. 58 (1H, s) . 
S IMS : m/z 28 3 (M + +1) . 

(h ' ) ; 

1 H-NMR (DMSO-d_ fi ) : 6 7. 4 9 (1H, d) , 7. 9 1 
(1H, s), 8. 43 (1H, d) . 10. 85 (1H, s) . 
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